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Preface 


These will enable she obstetrician to decide which Is atchfal 
watting whifA is * hopejul procrastination " and •nhich b 
"criminal negligence " 
W J Dieckmann 
Am J Obstet Gynecol 
S0J90.1945 


A preventable maternal death ts the greatest tragedy m medrcal practice Obstetric 
emergencies allow little tune for thought, and often only the prompt and appropnate 
intervention of an alert doctor or nurse averts catastrophe This book ts written 
specifically to provide guidance to specialists, residents, family practitioners, and 
nurses who are involved in the management of the acutely ill obstetric patient. 

Because of the apparent interest m the subject a monograph was wntten in 1961 
The theme has been expanded m this edition to include emergencies of aQ types 
which ma) be met with during pregnancy, labor and the immediate postpartum 
period Detailed consideration ts given to such areas as clotting disorders, life 
threatening mfecUons, shock, acute renal failure anesthetic emergencies and tbe use 
of ultrasonography Throughout the book an effort ts made to present the reader 
with a positive approach to emergency situauons Where possible, a deSnite course 
of action IS outlined, and modem trends tn diagnosis and management are stressed. 
Drug dosages suitable for the “average** patient in each particular situation have been 
given but the importance of individualixation ss stressed 

This is not an obsictnc textbook but rather a "ready reference manual ' on obstetric 
emergencies With this m mind a senous effort has been made to provide a logical 
chapter sequence a detailed table of contents and a good index Where necessary the 
text 1 $ supplemented with figures and tables For ibeir assistance with these we thank 
tbe staff of the Departments of Medical Illustration of the University of Miami School 
of Medicine and St Louis Umversity The onginal illustrations are mainly the work 
of Mr William McNab, to whom we ate grateful for his many recommendauons 

For numerous helpful suggestions we owe thanks to our colleagues Dr James M 
Ingram, Dr J Donald Wargo, Dr Paul E. Demick, Dr Allan McLeod Dr Edward 
J Diamond Dr H Prapbat, Dr Manuel R Comas, and to Sister Jeanne Meurer, 
SLS , C NJd , of St Louis University School of Nursing For their assistance tn 
typing the manuscript we thank Barbara Cborley, Moira Morgan and Rita 
Rorentmo 

For their help and patience throughout the preparation of the manuscript we thank 
the staff of Harper & Row 

Finally, this book is dedicated to mothers everywhere and especially to hfargaret, 
lane, and Mary 

DC 

R£.W. 

TCFOa 



Common Obstetrio 
Emergenoies 

Ralph E, Woods, Dems Cavanagh 


There are but sao things that have much effect on me at a labour 
haemorrhage and convulsions" 
WMiam Hunter {17JB-J7S3) 


In the world today fewer than 1% of pregnant women are 
under the care of specialist obstetnciaos Necessity dictates 
that most women are delivered by tmdwives, handywomen, 
and husbands In quabty, the midwives vary from the neat 
well trained Amencan or European nurse to the unbempt, 
jncanlation-chanting crones who play the role in many other 
parts of the world 

Despite statements to the contrary, based largely on failure 
to recognue that diSerent countries define perinatal mortality 
differently, the standard of pennatal care in the United States 
of America is among the highest m the world About 95 % of 
pregnant women see a physician at some time dunng preg- 
nancy Although only about 50% of these are under the care 
of a specialist obstetrician, there is little hazard in this pro- 
vided I) the patients receive good antepartum care, 2) they 
are referred for specialist consultation should any abnormab^ 
be detected, and 3) they are delivered in an adequately 
equipped hospital 

The physician who practices m an area %vith available 
specialists will usually be able to refer his high nsk patients 
without difficulty On the other hand, a rural family prac- 
titioner may have no specialist consultation available and less 
than adequate hospital facilities Although the latter situation 
is an undesirable one, it will not be made to disappear simply 
by Ignoring its existence Many women’s lives are saved 
annually by the family physiaans and nurse midw'i\es on our 
urban and rural medical frontiers Every effort must be made 
to give them as much help as possible while plans go for- 
ward to provide the needed faaltbes for specialist consulta- 
tion, transfusion, and major surgery in these areas 
Even m low-nsb patients, obstcinc emergencies may de- 
velop, so all doctors and nurses who participate m the care of 
pregnant women must be prepared to deal with such situations 
To plan this book along practical imes, an effort W'as made 
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to determine the types of emergencies most commonly met with in home '' ’ 
les These statistics are available in the reports of obstetneal emergency ser 
set up in areas where domiciliary obstetnes is common A physician 
a small hospital will be confronted with similar situations Thus an analyse . 
these emergency service calls brings the problem into better perspective than ar 
review of serious complications from a large obstetrics department 

There has recently been a trend for “consumers” to demand home deliveni 
m the United States, so here as elsewhere wc must be prepared to cope wii 
emergencies in the home setting Current statistics on obstetric emergencH 
arc difficult to obtam However, there is no reason to believe that the ordt 
of frequency has altered significantly in the past 25 years so far as matem; 
emergenmes are concerned 

Collected figures representing emergencies occurnng under diverse circun 
stances m both rural and urban areas were reviewed (Table l-I) Obviousl 
hemorrhage and convulsions are the bugbears of obstetric practice, and whe 
we add sepsis we have the three most common causes of maternal deatl 
Many of the emergencies could be avoided by better antepartum care, bi 
there is no doubt that unforeseen complications will arise despite the mo- 
careful screening 


In the last several decades, policies aimed at universal hospital confinemet 
have been promoted m the interest of mother and infant Acceptance and im 
plementauon of these pobcies have been associated with dramatic declines i 
maternal and pennatal mortality Although (here is no certainty that these re 
lationships are causally related, it remains our firm belief that m the absenc 
of economic pressure and geographic necessity, home delivencs or deliveric 
in inadequately equipped and staffed facilities are earmarks of an inefficier 
maternity and newborn care system When emergency situauons occur evei 
in low-nsk patients, time is never on the side of the patient 
In view of increasing consumer demands to return pregnancy, labor de 
Jivciy, and newborn care to a home-, family-, and parent-controlled environ 
ment, there may be today an even greater need to reidentjfy complications am 
emergency situaii^s in mothers and their infants and to reemphasue pnnciole 
of management -rais IS particularly true when pract.tionei-physlaans o 
midwivcs— attend too few patients to maintain competence m the rccocnitioi 
and management of these complications ^ rccogniiioi 

Major scraal change have occurred in the area ot human reproduclion 
including 1) decline in domialiary care, 2) decline m the binh mt!* 
am,,, and 3) .he sMiing age p7„,y dislnbuhorot bmhs '^esf a^ X 
change, have undoubtedly adected the ,ne, dance uf eerlam romSaton, 
Current statistics on simi ar populations served hv ctm.ia.. 

standing of pathologic and ‘^proved recognition and under- 

.dared a, lauopnill!, e amXJri -"'S'" >» 

and nSnalal care Silf cm 

U1,1I>. certain cmcrgencie, and complication. 
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TABLE 1'1. Common Obstetric Emergenclet 


Type of Emergency 

Dewhurst 

(1952) 

Hagberg 

(1955) 

Sutherland 

(1959) 

Total 

% 

Postpartum hemorrhage and re- 

talned placenta 

245 

€5 

7t 

381 

451 

Postpartum hemorrhage and 

shock 

143 

102 

44 

289 

342 

Abortion 

33 

3 

14 

50 

59 

Eclampsia 

23 

4 

6 

33 

39 

Antepartum hemorrhage 

9 

14 

10 

33 

39 

Secondary postpartum 

hemorrhage 

9 

3 

3 

15 

1 8 

Other conditions 

27 

1 

16 

44 

52 

Total 

489 

192 

164 

84S 

1000 


(Dewhurst CJ Emergency obstetrical service review of 489 cases In Manchester area 
Lancet 2 746. 1952, Hagberg CJ The Capetown obstetric flying squad Its conception, 
organization and operation South Afr Med J 30114D 1956, Sutherland AM Personal 
communication recorded (lying cases. Southern General Hospital. Glasgow. Scotland, April 
IS. 195&-July20. 1959} 


TABLE (<2. Some Types o( Contpflcatlant tn DomMllffY Cate* 


Condition 

No.» 

Patients 

No.t 

Total No of Patients 

287 

155 

Normal deliveries 

231 

133 

Patients with complications 

S6(t9%) 

22 {U%) 

Toxemia 

1 

6 

Hemorrhage 

3 

1 

Prolonged labor 

31 

15 

Malpresentations 

1 

2 

Prolonged rupture of membranes 

7 

— 

tnductlon/augmentatlon 

0 

14 

Lacerations 

53 

— 

Infections 

5 

— 

Mothers transferred to hospitats 

56 

3 

Mothers needing C-sectlon 

4 

0 

Prematurity 

8 

1 

Fetat distress (meconium/bradycardia) 

8 

g 

Early respiratory problems 

9 

29 

Stillbirth 

1 

0 


(Adapted Irom'MehlLEetaU Birth andFamllyM. 123. 1975. tCoxCAetal BrMedJI 84. 
1976) 
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no I 1 Gco^apbic Oistribulion of infant monabl) m the United Stales (19* 
(Xfinnejota Systems Research Inc) 


no I 2 Geofraphic distfihuticn of family physicians per 100 000 populalioi 
the United States (1972) (Minnesota Systems Research Inc) 






(Table 1-2) m the newborn are presented inasmuch as those who atten 
labor and delivery are often responsible for the immediate care of the newbon 
It IS emphasized that the two populations in which the complications wcr 
observed are not comparable in number, time, social, or other charactenstic 
If an indicator of maternal and infant care, such as infant mortality, is coc 
sidcred, it will be noted that m the United States there is a considerable rangi 
depending upon geographic location and the population served (Fig 1-lj 
It will also be noted that the availability of an adequate number of providers c 
care is related to the improvement in infant mortality rates (Fig 1-2 to 1-4) 
Further reduction in maternal and perinatal mortality and morbidity will b 
reached only through the combined efforts of consumers, providers, an 
government Improvement m physical and emotional health, social circurr 
stances and patterns of childbearing have an important role to play Wide 
utilization of impro>ed antepartum, intrapartum, and neonatal care is obvi 
ously important, particularly in the context of tiered, regional perinatal pro 
grams The need for emergency care can be expected to decrease as the geners 
standard of maternal and infant care improves However, the provider- 
wheiher obstetrician, nurse, midwife or other — must always be prepared ti 
meet the unheralded emergency if tragedy is to be averted 
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Clotting Disorders in 
Pregnancy 

Dents Cavanagh 


there ere aheratiom in the hiood or bJcod vessels of a 
temporary nature v/hieh prevent its ttotfing and thus durmg labor or 
operations cause death “ 
J B de Lee 

American Journal of Obstetrics 44 785 1901 


Pregnancy predis poses womeiMo certain clotting disorders, 
and their occurrence during pregnancy may in turn predis 
pose to hemorr hage, shoc^, and even maternal and fetal 
death For this teason, the obstetric team must be famihar 
with some of the more common coagulation disorders that 
may be encountered during pregnancy, labor and the puer 
penum 


REVIEW OF HEMOSTASIS 

To understand these clotting disorders properly, know! 
edge of the normal mechanism of hemostasis is necessary 
Hemostasis is the general term applied to the life saving 
process that stops the flow of Wood from injured vessels 
Certain requirements must be met 1) blood vessels and 
extravascular tissues must be normal, 2) platelets must be 
normal m quantity and quality, and 3) dotting factors in 
plasma and serum must be present in adequate quantity 
(Table 2-1) 


THE THROMBOTIC PROCESS 

The coagulation process may be divided into three phases 
the vascular phase, the platelet phase, and the coa^ation 
phase 


The Vascular Phase 

\Vhen an injury occurs to a small vessel and results in the ex 
travasaiion of blood, three responses follow that help limit the 
injury I) Vasoconstnction markedly reduces blood flow 


Chapter 2 




TABLE 2>1 ‘Coagulation Factors Presartl In Plasms and Serum 


Fecion preienl In platma 

Normal value* 

(mg/100 ml) 

Presence or 
absence In 
noma) serum 

‘1 Fibrinogen 

200-400 

Absent 

11 Prothrombin 

75-125 

5% 

V Labile factor proaccelerin 

75-125 

Al»ent 

VII Stable factor proconvertin 

75-125 

Present 

Vill Antihemophilic globulin 

50-200 

Absent 

tX Plasma thromboplastin component 

50-200 

Present 

X Stuart Prower factor 

75-125 

Present 

XI Plasma thromboplastin antecedent 

7(y-l30 

Present 

XII Hageman factor 

70-130 

Present 

XtU Flbrin-stabllrlng lector 

Flbflnase 

50-200 

Absent 

Platelets 

IM 000-400 000/mm> 

Absent 


‘Roman numerals indicate standard or International nomenclature for coagulation factors 
Missing are III thromboplastin a tissue taclor not normally present m circulating plasma or 
serum In slgn<fican{ amounts >V calcium Ion present In all tissues and fluids and VI not 
Included In current nomenctature 

(Cavanagh 0 Comas MR in Romney S Gray Mj utile B et al [eds] Gynecology and 
Obstelfics The Health Care ol Women HewTofV.McGraw Hill Copyright* 1B75 Usedwtth 
permission ) 


through Ihc area 2) The escape of blood into the relatively ngid extravascular 
supporting tissue increases the pressure uithin these structures and helps collapse 
capillanes and venules 3) Various substances such as tissue ihrojnboplasfin ffac- 
for III) and adenosine diphosphate (ADP) are released from the jnjurtd tissue, 
and these help (o intfiate the final coagulation phase 


The Platelet Phase 

Platelets adhere to the surface of the injured vessel and accregate to one an- 
other almost instantaneously alter an injury This results "m 1ihc lormation of a 
platelet plug that may provide temporary or complete hemostasis, depending 
on the csJcnl of the injury Daielcj sdhatoit and aggregafron are encouraged 
by ADP (dented from injured tissues) and the anii-V\V factor (so named 
because of us lack m Von Wiflchtand s disease) 

«>a£iila"On They Kleaic adenosine 
triphosphate (ATP) as ssell as ADP am i \anous phospholipids coljcclivcly 
knoisa. as plafnenactor III Thlj^relcaSTTIiT®^^ 
protein that u responsible for the clot retraction ' 

The Coagubtion Phase 

Ihrch'’Jdnater°Kl"’? "'“"IT *■' IunPMion oI a firm thromtei. 

1 ?. „ V to Ihe reconslnictivc process 

The mechanisms b> «h,ch Ihc coaEulation [aciots mlcran is not exacljy 


oasirrajc tHt%az\ats 




Collagen 



Proihrombm Thrombin 


FIG 2 1 


Fibrinogen Fibrin 

Cascade dia^m, sho^^c scheme of mtrmsic and extrinsic blood 
coagulation PL, platelet factor 3 or phospholipid (Cavanagh D, Comas 
MR In Romney S, Gray MJ. LiiiJe B. ei al [rdsj Gynecology and 
Obstretncs The Health Care of Women New Vork, McGraw Hill, 
Copyright© 1975 Used with permission) 


knonit, but when activated, each factor sequentially activates the factor next tn 
line m a “waterfaU ’ sequence This is the so-called “cascade theory*^ of coagu- 
lation referred to by Macfarlane and by Davie and Ratnoff The cascade is 
accomplished by two paihv, ays (Fig 2-1) 

THE EXTRINSIC PATHWAY This itivoUes a rapid process m v.hich the procoagu- 
Jant matenal comes from the tissues and is not ordmanly present in the blood- 
stream 

THE INTRINSIC PATHWAY This IS 3 slowcr process, in which ihc coagulation 
proteins, which normally circulate in inactive form, are sequentially activated 
The end result of both pathways is the deposiiion of fibnn 

The coagulation phase begins with the phenomenon of surface activation 
of faciorJ CII (Hageman) and involves the conversion of facior XI to its acti- 
vated form XIa, sometimes called plasma thromboplastin antecedent In vno, 
factor XII IS activated by contact with skin or any collagenous structure In 
i lira It occurs when it is exposed to electronegative surfaces such as glass 
The acii%aiion of factor ^ iniiiaics the oclivaiion of factors IX (plasma 
thromboplastm component) and VHI (antihemophilic globulin) Together with 
calcium and plaielct facior III, factors IX and VlII are involved in the con- 
version of factor X mto its cnrjmatic form Factor Xa forms a particulate 
complex (proihrombinasc), with factor V (accelerator globulin), c^cium, 
and platelet phospholipid Prothrombmase (hen initiates the conversion of 
prothrombin into iWrobin 
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A {unclionally identical prothroiabioase can be produced m a matter of 
seconds by activation of the extrinsic pathway This pathway b 3 fpasscs the acti 
vaiion of factors XII, XI, IX, and VIII Tissue thromboplastins released b; 
mjury interact with calaum and factor Vll (serum prothrombm conversion ac 
ccleralor), and the resulting complex causes activation of factors X, V, an 
platelet phospholipid into prothrombinase 

In the final sequence of the coagulation process (Fig. 2-2), under tli 
effects of the prothrombinase complex, factor 11 (prothrombin) is activate 
to thrombin ITiis then reacts with factor 1 (fibnnogen) in the following mai 
ner Four peptides arc spbt off from fibnnogen, leaving only fibnn monomer 
These monomers and peptides form a visible but unstable fibnn polym! 
(soluble fibnn) Finally, factor Xllla (fibnn-stabihzing factor) brings aboi 
the formation of a stable fibrin polymer (insoluble fibrin) This insoluble fibn 
gives nsc to the permanent hemostatic plug The last stage m the coagulant 
process is that of clot retraction, which may help bring together the margins i 
the injur> This takes place under the influence of a contractile prote 
(thrombosthenin) and ATP supplied by the platelets 
Although the clinical situation is assessed by means of in vi/ro testing the 
are important diSerences between intravascular eVotung and clotting m tl 
test tu^ Even in a patient dying from hemorrhage associated w'llh coag 
lopaihy, there is depletion but never a total lack of all factors, because an 
vno negative feedback mechanism accelerates the production of depict 
factors as much as possible However, when blood clots m the test tube, 1 
reaction proceeds to completion and the activity ceases 


THROMBOLYSIS 

Normally, the formation of fibnn is not a continuous process The body h 
ways of hmitinfi the coagulation process so that the clot does not propagt 
beyond the sue of the wound There are proteolytic enrymes m tissue ai 
leukocytes that act as antithrombins. antithroinboplastins, and inhibitors 
p roth rombinase The reticulocndolheUal system and liver macrophages ht 
remove from the circulation some of the activated coagufation factors 
The fibrinolytic system is usually considered the major physiologic mea 
of disposing of fibnn after hemostasis has been secured (Fig 2-3) Fibnnoly 
can be earned out.^ leukocytes but most of ii is earned out by the activaii> 
of a patent plasma protease called plasoiin This exists m normal plasma 
the form of an inactive precursor, plasminogen, which can be activated 
hypoxia, tissue extracts, baetcnal enrymes (streptokinase and urokinase), ac 
vaied factor Xll, thrombin, and hypoglycemia 
Usually plasminogen is deposited within the clot dunng the clotting procc: 
NVTien activating substances from plasma, blood vessels or tissues penetrate t 
clot, plasminogen is converted into its aaive form, bound plasmiti, and tocalir 
secondary fibrinolysis ensues. 

'NoiSally anliphimins m plasma sapidly dcslroj (tcc plasmin but are i 
ctTccUvc against plasmin. sshich is thus atailablc to carry out its chvsi 
Y v'"? P™'’®"' ““ P'<>5ttss.vtly Lab 

rrfpi ^ P’ '''"tail m as libnnolylic split produt 

rra M tS r " Stanlogan) related an 

fragments ol fibnd and Ebnnogen sary m their scnsilivi 
to fibnnobsis Normally, mimntal amootits ot PSP are lound m the eirculabo 

to OBtTtnUC tMOiCtSCIIS 



Prothrombin (JI) Thrombin (lU) 


FIG 2 2 


Fibrinogen (I) Soluble 
fibrin 

(fibnnopeptides + 
monomers) 


Thrombosihenm 
, I *ATP \ 

Insoluble Retracted 
Jibrin fibrin 


Final sequence of coagulation process (Cavanagh D, Comas MR In 
Romney S Gray MJ, Little B ei al [eds] Gynecology and Obstetnes 
The Health Care of Women New York McGraw Hill Copynght © 1975 
Used with permission) 


FIG 2 3 Activation mechanism of thrombolytic system (Cavanagh D, Comas 
MR In Romney S, Gray MJ Little B et ai [edsj Gynecology and 
Obstetrics The Health Care of Women New York, McGraw HiH, Copy- 
right ©1975 Used With permission) 


Tissue 

Activator 


PLASMIflOGEN 


Plasma 

'Actnator 


4 ; 


> PLASM/// 


Fibrinogen" 
Fflcror V 


r 

Antiplosmm 


FIBRINOLYTIC 
SPLIT PRODUCTS 



Foctor Vm 


When present in large quantities, FSP aci as powerful anticoagulants, impair- 
ing the aggregation of platelets and also tlwir release of phospholipids, ATP, 
a nd A DP The FSP also interfere with "plasma th romb o'pfastin formation, the 
Thrombin fibnnogyi rwclion, a nd the polymerization o f fibnir ^The^fonTTln" 
actnc"’compleMs”wth fi&nn monomers, _^ich arc_Kimvir]S*so7ubTnbnn“ 
mon omercomple^ (SFMC) ’ "" 

Oric^asmmocen is* conVerTed to plasmin, this substance breaks down both 
fibrin and fibnnogen Although the removal of fibnn may be hfe-saving m the 

It 
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presence of widespread inlravascular coagulation, the simultaneous destruction 
of circulating fibrinogen places the patient m danger of death from hemonhage 

However, just as there are inhibitors of the clotting mechanism, there arc 
inhibitors of the fibimol>tic mechanism Several (actors such as plasminogen, 
antiplasmins, and activator substances can be measured to assess the degree ol 
fibrinolysis A marked decrease in the plasminogen level and an increase 
m FSP suggests marked fibrinolytic activity FSP assays are now available on ar 
emergency basis using commercially available FSP antibody-coated latex par 
tides 

The most commonly encountered clotting disorders are as follows disserm 
nated intravascular coagulation (DlC), probably better described as intra 
vascular coagulaUon-fibnnoljsis (ICF), idiopathic thrombocytopenic purpur: 
(FTP), Von Wilicbrand’s disease, circulating anticoagulant antib^y syndrome 
and factor XI deficiency 


DlSSrJVIINATED INTRAVASCULAR COAGULATION 


Disseminated intravascular coagulation (DlC), more correctly termed intra 
vascular coagulation — fibrinolysis (ICF), is an apparently paradoxical situa 
tion in which the thrombotic and fibrinolytic mechanisms arc being imtiatei 
simultaneously, so that intravascular coagulation and also a hcmorrhagi 
diathesis arc present at the same time 

This IS at first a difficult concept to grasp There are two apparent paradoxe 
in Die 1) The sumulation of the clotting mechanism results in a blecdin 
defect, 2) the treatment of this bleeding defect with an anticoagulant may b 
appropriate in some cases The hemostatic process functions in a rcmarkabl, 
interdependent manner The presence of activated coagulation factors serve 
to iniijate the clot-dissolving or fibnnolytic mechanism, probably to ensur 
control of the clotting mechanism When the thrombotic and Ihrombolyti 
mechanisms are m balance, hemostasis is assured Normally both proecsse 
arc limited to a local area of injury Through the action of a variety of stimul 
however, these two processes can be triggered within the vascular bed I 
pregnant patients intravascular coag^tion is almost always pnmary, an 
fibnnol)'Sis is a secondary rcsponse^^ TTic bleettinp riipth^is results from th 
consumption of coagulation factors, the pathologicaaivity of the fibrin nlyfi 
nntt antifolguLtnt rJIms nf <nmi. ^Y-prOflllrTS CCnCfSTci 

‘by ttiTs process^ . 

Many synonjms for “DlC-Iikc syndromes* arc still commonly used Sue 
terms as “hypofibrinogenemia,” * afibnnogcnemia,” or even “defibnnatioi 
syndrome" simply describe rhe consumption of factor I or fibnnogen The tern 
consompdon coagulopathy recognizes that more than one clotting factor i 
consumed m this defect and is therefore more accurate Fibnnation syndrome 
nnolhtt icrm tormtrty used place, more emphasis on thrombosis Ihan on the 
bicedmg detect 

The terra intmmscnlar eoasoIation-HbiinoIjsis (ICF) is more acniraie ihai 
Die in thant reirasnires die pre^nec of Cbnnoljii, 
lilcremre oday the leims disseinmaled mleavasiulir coagulation DIO nS 
intravascular coagulation fibnnolysis (ICF) are used .lUcehLl LV’ ^ 
lorraer being the letra most eommoidj used in ubsledfes 
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McKay, m 1965, introduced the concept of multiple causality resulting m a 
common end point when he descnbed DIC as an “intermediary mechanism of 
disease which is not necessanly hound to a single disease entity, but may he 
responsible for much of the pathology, morbidity and moriahly attributed to 
the antecedent disease ” This is a very attractive concept Disseminated intra’ 
vascular coagulation can be a rapidly pro^essive entity with the potential 
to cause great injury to vital organs On the other hand, the underlying disease 
process that stimulates the development of the consumption coagulopathy 
should not he ignored In obslctnc and gynecologic patients, aggressive treat- 
ment of this pnmary disease brings the DIC under adequate control and 
usually saves the patient’s life 

STIMULI LIKELY TO INITIATE DIC 

The list of potential causes has continued to lengthen since the mid 1950s, 
when research interest m this process began to grow These stimuli are classi- 
fied today in general categories as follows infusion of tissue extracts, endo- 
thelial damage, anoxia, bactenal endotoxins, chemical and phj'sical agents, 
hemolytic processes, immune reactions, and thrombocytopenia 
The obstetne conditions that cause DIC are 
1. Abruptio placentae 
Z. Endotoxic shock 

3. Intrauterine dead fetus syndrome 

4. Amniotic fluid (embolism) infusion 

5. Eclamptogenic toxemia 

6. Hemorrhagic shock 

7. Saline-induced abortion 

8. Hydatidiform mole 

9. Ruptured uterus cMMsv*'‘cnv4 . 

A very small number of cases have also been reported in which DIC has de- 
veloped with acute fatty live r Consumption coagulopathy has also been re- 
ported in neonates whose mothers suffered from toxemia, abruptio placentae, 
and Rh isoimmunizatio n 

INCIDENCE 

The incidence of DIC m obstetne patients is not precisely known Although 
often undetected, DIC is probably tnvanably associated with abruptio placentae 
and with cases of amniotic fluid infusion m which the patient survives the em- 
bolic episode It is seen less frequently with oiher diseases Gearly, DIC- 
IS an important entity, and as wc leam more of the dynamic processes involved 
in the thrombotic and thrombolytic mechanisms, it seems likely that we will 
find our way to a better understanding of many pathologic conditions 

PATHOPHYSIOLOGY OF DIC 

In obstetne patients, the majonty of cases of DIC are initiated by the entrance 
into the circulation of tissue extracts of fluids high in thromboplastin content 
This is the case in aWuptio placentae, me inirau ienne dead fetus svmdfomc. 
sepuc abortion, and ammolic fiuid embolism A similar hiecfiairlsnrir-also 
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probably operative m eclamptogeiuc toxemia, molar pregnancy, ruptured 
uterus, and sahne-mduced abortions The entrance of thromboplastic sub- 
stances into the circulation causes activation of the extrinsic pathway la 
amniotic fluid embolism, the fluid has little ihromboplasbc activity, but it has 
a high content of collagenous cellular debns and other particulate matter, which 
may cause platelet aggregation and the activation of factor XII and the 
intrinsic pathway In hemorrhagic and septic shock there is endothelial 
damage and platelet aggregation that imtiate DIC by activation of the mtntisic 
pathway 

Once DIC is estabbshed, coagulation will proceed in vno much as it does 
in Miro Initially, there exists a state of hypercoagulability, which csentualiy 
consumes platelets, fibnnogen, and factors V, VIII, and XIII, sometimes almost 
to the point of total depletion 

While the intravascular coagulation is going on, there ss a tendency to 
thromboembobsm, so the activation of the fibrinolytic system is a protcctnc 
mechanism In DIC, plasmin is produced m quantities that exceed the capacity 
of the antiplasnuns Qrculatmg plasmin causes proteolysis of hemostaticall) 
important * fibnn” plugs, as well as of circulating fibrinogen m the presence ol 
factors V and VIII, and results in the release of fibnn degradation products ifltc 
the circulation 

The end result of this process is a bleeding diathesis that complicates th< 
pnmary illness, one that may be very severe m the presence of an opci 
wound Several important clotting parameters arc affected The platelet phasi 
u impeded because of the thromb^lopcma Drcublmg plasmin lyses what 
ever fibrin may have been previously laid down at the wound s margin Th( 
generation of new fibnn is imperfect because of the depletion of the eon 
sumable factors and the presence of circulating anticoagulants (FDP) (Rg 


IfjpcrcoaguIabiLty in Pregaanej 

Docs pregnancy produce a hypcrcoagulable state of the blood’’ There is stil 
no agreement on what constitutes a hypcrcoagulable state Some investigator 
define it as a high level of coagulablc factors m the blood, while others fee 
that the term must be used only to indicate those states that show an incrcaset 
tendency toward intravascular coagulation of the disseminated type Pregnancy 


no 2-4 Pathophysiology of DIC in obuctno 
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fits either of these definitions because »veral coagulation factors increase dur- 
ing pregnancy, and DIG is certainly more prevalent m the pregnant than in the 
nonpregnant woman 

Certain changes occur in the coagdation mechanism dunng pregnancy 
There are increases in fibrmogenj^rothtembin, and factors VII, VIII, IX, and 
X Fibnnolytic inhibitors tend to augment the potential for intravascular coagu 
lation Decreased concentrations of factors XI and XIII may help to counter- 
act this augmentation Fibrinolytic activity falls steadily until it is barely de 
tectable in the last month of pregnancy Fibnn split products are usually absent 
in pregnancy unless a complication is present The placenta is nch in anti- 
plasmtns, these arc not normally released but maj represent some degree of pro- 
tection against postpartum hemorrhage It must be kept in mind that increased 
levels of certain factors do not automatically result m DIC or thrombosis, some 
triggering mechanism is needed This system of checks and balances is probably 
the best protection that the pregnant patient has against the effects of DIC and 
thromboembolic disease 

Changes in the Coagulation System During Normal Labor, Delivery, and 
Foerpenum 

Once a normal pregnant woman goes into labor, marked changes occur in the 
clotting and fibrmolyuc systems Tbe partial thromboplastin time shortens, indi 
eating activation of the clotting system while at the same time there is an ele 
vation of factor VH levels, an increase in platelets, and FSP may appear m the 
blood In the third stage of labor, separation of the placenta is accompanied 
by a rise m factors V and VII and a fall in the fibrinogen level These factors 
usually return to normal after 24 hours Fibnnolvtic activity begins to return 
and platelets increase to a peak on the 10th postpartum dav. and platelet ag 
ereeation is alsgmaVimal about this time This platelet peak coincides with the 
peak time of incidence of postpartum pulmonary embolism 

DIAGNOSIS OF DIC 

The cardmal clinical manifestation of DIC is abnormal bleeding Hence ICF 
is probably a better name This is usually in the form of heavy vaginal bleeding 
If the patient is undergoing an operation, there may be excessive bleeding from 
the incisional margins other operative areas, and venipuncture sites Hema 
tuna, bleeding from the gums, and ecchymoses are not uncommon, and a 
full blown shock picture may develop Mental confusion reflects cerebral 
anoxia, and convulsions may occur 

Confirmation by laboratory tests is essential, not only to establish the presence 
and seventy of the disease, but also to monitor its course There is no single 
laboratory test that is diagnostic of DIC In the full blowm syndrome the diag- 
nosis of DIC IS easy, as almost all tests •ftill be abnormal, but determination 
of sshethcr intravascular coagulation or fibnnolysis poses the greatest threat 
to the patient may be \ cry difficult 

A number of laboratory tests and their findings are helpful m the diagnosis 
and management of DIC (Table 2-2) Some of these are simple to perform 
and are Immediately available to the physician Others require experienced 
personnel and may take over 24 hours to perform 
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When suspicion of DIC is strong, or when clinical evidence of coagulopathy 
s present, the follovving'batlery of readily available tests is suggested 1 ) quan 
native determination of fibnnogen, 2) dotting time, 3) clot lysis time, 4) 
jenpheral smear for platelets and red cell morphoIog>, 5) the Quick pro- 
hrombm time determination, 6) partial thromboplastin time determination, 7) 
hrombm time, and 8) fibnnolytic split products (FSP) 

In the absence of good laboratory facilities, the clot observation test and 
ixamination of a peripheral smear are valuable For the clot observation test 
s 5 ml sample of blood is placed m a 15*ml test tube and inverted four or 
five times The clotting mechanism is abnormal if there is no clot uithio 
6--12 mm, or if a clot that forms is not solid and lyses within 1 hour The 
:lot Size IS abnormal if it occupies less than 45% of the total volume of the 
blood sample The clot stability ts abnormal if, after standing for half an hour, 
;t will not w ithstand inversion of the test tube several times 
The clotting time, as determined in the clot observation test, provides evidence 
of fibnnogen levels If the clotting time is less than 6 mtn t he fibrinogen level 
IS probably more than 150 mg/100 ml If the clotung time is more than 12 
mm and the clot is poor, the fibnnogeii level is probablj 100-150 mg/lOQ ml 
If there is no clot m 30 mm. the fibnnogen level is probably les s than 100 
mg/100 ml In this respect however, the quahiy of the fibnnogen which the 
patient has available is very important, for the influence of fibnnogen on the 
clotting process is much greater than that of its first denvativc, even though 
there is little difference in molecular weight Therefore, even though a patient’s 
fibnnogen level may be 200 mg/100 ml, she may still have a significant degree 
of Die, and a blood clot that forms promptly may undergo lysis wilhm an 
hour 

A standard blood smear, stained with Wright’s stain, can be used to make 
a rapid diagnosis If fewer than four platelets per high power field are seen 
this suggests thrombocytopenia This suspicion can easily be confirmed by 
performing a platelet count Thrombocytopenia is characteristic of intravascular 
coagulation but is not found in a pure fibrinolytic syndrome Platelets are slow 
to return to normal even when the process is brought under control In dis- 
seminated intravascular coagulation the passage ol the red blood cells through 
fibrin “meshes ’ changes their shape One can see in a peripheral blood smear 
‘ helmet shaped, ** "tear-shaped ** and fragmented red blood cells (schistocytes) 
In pathologfc fibrinolysis alone, the red cell morphology is normal 

'Vhen good laboratory facilities are available the following three assays arc 
iCfuuimnvinitu’, timd lufeaiiy* sihiuiU* Jc* jvjiilnhlf' jv* ml' dimrv filuiiu* *nvr .thr 
prothrombin time (PT), the activated partial thromboplastin time (APTT), 
and the thrombin lime (TT) 

The Quick prothrombin time (PTTfa ssay measures the time required f or 
clotting bv the extrinsic pathway, a nd is carried out by adding tissue thrornbo- 
plastini to plasma In DIG, ii is usually prolonged because of the decrease of 
factors I, II, and X and the anticoagulant properties of fibnnolytic degrade 
tion products (FDP) If normal, this finding is not typical of DIC. particularly 
of the acute type 

The activated partial thromboplastin lime (APTTilrassay is a vanant of the 
PIT (Table 2-2) and like it measures the time required for clotiing bv the 
intrinsic pathway Th is is estimated by addin? a surface activator, a platelet sub- 
stitute, and calcium to plasma It is nrolonged itlD IC. and is particularly in- 
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flucnccd by decreases in factors 1, II» V and X It is also influenced by the ant 
coagulant effects of fibnnolytic split products (FSP) If the test is 
It should be repeated, using a mixture of the patient’s plasma and norTtia!i 
plasma As normal plasma replaces all depressed factors, a return to nonn^ 
mould indicate that the high value was due to a deficiency of clotting faclon. 
and not to the anticoagulant effects of FDP The usual APTT range is 25-4J 
sec, but varies vnth the individual laboratory 

The thrombin time (TT) measures the time required for the clotting d 
plasma after adding extrinsic thrombin It can be influenced only by the Icve^ 
of fibrinogen and the anticoagulant effects of FDP If the fibnnogen level a 
normal, a senal TT is useful to delect increased plasma fibnnolytic actnitj 
Normal TT is i n 12-18 sec 

If two or three of these tests are normal, significant DIC can be ruled oul| 
If all arc abnormal, in the absence of senous liver impairment, then a pr^ 
sumptive diagnosis of DIC can be made Further testing must be performed 
to determine whether the abnormality is due to isolated fibrinolysis, ingestion d 
anticoagulants, or to the effects of massive transfusion with bank blood 
Assays of individual clotting factors and evaluation of the fibnnolytic systeo 
eventually identify which abnormality is present In DIC, analysis of specifi' 
factors reveals diminished levels of factors J, 11, V, VII, and Xlll, whilt 
factors Vn, IX, XI, and XII may or may not be depressed, depending upon 
the seventy of the disorder For accuracy of diagnosis, the most helpful art 
factor 1 f unaffected bv massive transfusion ), factor 11 (unaffected bv fibnnoll 
■^sisl. facto r ^ fnot aff ec ted by v>tflmrnX _deticiency-or. o ral anticoagulant ) 
and factor VIII (not denressed ifUiver disease ) 

Evaluation of the fibnnolytic system is imponant since the degree of sctiva 
tion of fibrinolysis can affect the course of the disease The clotting tune d 
whole blood or plasma is relatively insensitive as only in cases of very severi 
systemic fibnnolysis will the clot lyse within a short time A more usefu 
test }S the e uclobulin Iwis time (Ef T> . which measures fibnnolytic activation 
Extreme Shortening of the ELT reflects excessive systemic fibnnolylic activity 
provided sufficient fibnnogen is present In consumption coagulopathy tb' 
ELT can be normal, shortened, or prolonged 

One of the most consistent findings in DIC Is the a ppearance of FSP Thes 
can be detected m serum, and their reaction with anii&brinogen serum m th' 
presence of latex particles produces aegluiination Semiquantitaiion may b 
achieved by using senal dilutions of serum Prolongation of thrombin time, ii 
the absence of hepann treatment, and vvnh normal fibnnogen levels, usuall' 
reflects significant circulating concentrations of FDP 


The ethanol telaiin te st, the protimme sulfate nrenpitation test, and th( 
sispi\j^xocsras ctwerpY/rg Mt cm Inr <tsoJ fo otftrcf soilifife iT6nn monomei 
complexes This is important because the formation of fibnn monomer is prob- 
ably a first step m the process of intravascular coagulation These fibnn 
monomers may be complexed with fibnnogen and remain soluble in the blood 
until removed by the rcuculoendothclial system, or they may be deposited in 
of thrombotic mechanism 
the plasma prolamine paracoagulation (PPP) 
test. *nd |n 1975. Fhilh^ reported on its use in 500 obsteinc patients The 
value of this lest lies m ihe fact that fibrin monomer is readily detected by lh« 

wa, less than I c m U9 blood samples drawn dunng normal pregnancy In 
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abruplio placentae, 84% of samples were positive, but in the presence of 
other types of antepartum hemorrhage they were absent The percentage of 
positive tests with intrautenne dead fetus ^drome was 24% , with eclampto 
genic toxemia it was 19%, and with sepsis it was 18% In blood samples 
drawn from patients 3-48 hours after elective saline abortion, 33% were 
positive, as compared with 3% following prostaglandin administration The 
results correlated well with the clinical condition of the patients, and holds 
considerable promise because it is simple, and a result can usually be obtained 
within 30 mm 

MANAGEMENT 

The amount of bleeding provides a guide to the management of DIC (Table 
2-3) However, this approach must be modified according to the rest of the 
clinical picture and the coagulation profile at the time when the patient is 
seen In a patient with abruptio placentae, prompt evacuation of the uterus 
is more important than heparin, unless the coagulopathy is prolonged On the 
other hand, m more chronic conditions s uch as intrautenne dead fetus syn 
drome (Fig 2-5), c oagulation should be r^thred to noroal by the administn 
Hon of clotting factors and therapeutic doses o f heparin prior to delivery 


Die With Obvious Bleeding 

When obvious bleeding accompanies DIC (as m abruptio placentae), in gen- 
eral the following steps should be taken if hemorrhage is bnsk and the mam 
problem appears to be a coagulation defect 

1. Monitor vital signs and central venous pressure (CVP) 

2 . Give oxygen by face mask 

3. Replace blood loss promptly, with fresh blood if possible 

4. Give fresh frozen plasma to supply multiple clotting factors and volume re- 
placement (Each liter of fresh frozen plasma supplies facto rs V and VII as 
well as 2 g fibrinogen, with less nsk of hepatitis than whciTSibrinogen is 
used ) 

5. Give cryoprecipitaie This supplies fibnnogen and factor Vfll, and 5-25 
units may be required Fibrinogen (2-6 g) is pven only if other measures 
fail or are not available 

6 . Give heparm only tf factor replacement is not adequate to control bleeding 
The initial infusion is begun at 1000 units/hour 

7. Epsilon ammocaproic acid (EACA) should be used only if marked fibrinolysis 
15 evident and hepann is used concomiianlly The initial dosejs 4 g jntra-_ 
v enouslv. and ffig n i g every 4 hours is eiven as required 

8. Remove the source of thromboplastin, so that no further therapy is required 
(This may be the first step m some patients ) 

Die ^ ilhout Hemorrhage 

If there is no hemorrhage with DIC (as in the dead fetus syndrome), give 
hepann, 1000 units/hour, up to 600 units per kilogram of body w-eight in 24 
hours, by intravenous inlusion until clotting factors are m the normal range 
The source of thromboplastin is then removed if possible 

Further detailed management of particular shock states involving DIC are 
considered m Chapter 3, Shock, 
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Table 2 3 Treatmeni of Bleeding In intravasculaf Coagulation FIbrInolyalt Syndrome 


Life- 

Trealmenl Mild Moderate Severe threatening 

Treat pr mary d sease process + ♦ * * 

Replace derclent clott ng factors ♦ ♦ ♦ 

Inh b t clott ng process with hepar rt * * 

InftJb t f brinolysis with EACA 

(Owen CA Jr Bowie EJW The fniravascular Coagulation Fibr nolys s Syndromes I 
Obstetrics and Gynecology The Upiohn Company Kalamazoo Ml t376) 


riG 2 5 Sonogram Inirauictmc fetal death Halo sign with collapsing boi 
structure fCourtesy of Dr R E Woods) 
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miO?\TllIC TimOMBOCVTOPENlC PURPURA 

Mlcmmunc disorder 

‘ Jhich •ntiplalclcl oMibodits shorten the Me span of the nlaiclcts 
The diagnrwt It rnedenhen a patient has t) Ihrombocjtopema 21 vasoiUr 
iragiht) a, measured by a positive Ronple Leede tested fnereased bSnt 
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The importance of ITP m pregnancy lies m the danger that it holds for 
oth mother and hahy 

The condition may cause severe bleeding in the mother at cesarean section 
r from cervical or vaginal lacerations at the time of dcliver> It may also 
ause postpartum uterine hemorrhage or vulvovaginal hematoma formation 
Jeonatal thrombocytopenia occurs in approximately 50% of cases, and the 
ermatal mortality is about 20% 

MANAGEMENT 

teps in management are as folloivs 

. Corticosteroids are guen if the diagnosis is made during pregnancy 
. Platelet transfusions are given to maintain the platelet count at 100,000/cu 
mm prior to induction or onset of labor, dunng labor, at cesarean section, or 
if severe hemorrhace occurs 

Splenectomy is best postponed until after delivery, but may be required if 
steroids do not effect a satisfactory remission 
I. In a severe case, elective cesarean section should be considered, to minimize 
trauma to the fetus 


p^ON WLLEBRAND’S DISEASE 

Mthough rare, this disorder is probably the most common c ongemtal clotting 
lefect m American women of childbearing age It is an incompletely dominan t 
lutosomal trait V 

The diagnosis is suspected in a patient with a history of a f amilial bleeding 
enden cV?- previou s bleeding episod es, ir prolonged bleeding time , a mUi^ to^ 
nc^erate factor VlTf deficiency, and a tendency to mucocutaneous hematrhage 
The most useful diagnostic tests are presented in Table 2-4 
The importance of this condition in pregnancy is due to the igcniased 
natemal morbidity. Problems are usually associated with operative delivery 
^nnatal mortality is not increased 

^lANAGEMKN X- 

rhe management of bleeding episodes consists of replacement of factor yiTI 
In an emergency, factor VIIl concentrate, or _4 units of crvoprecimtate are given 
intravenously immediately This is followed by 2 units of cryopreapitate every 

IJmiits— 

If factor VIII IS less than 30% of normal and operative delivery or episi- 
olomy is anticipated, cryoprecipitatc should be given If time permits, adequate 
levels of factor VIII can be achieved by giving I unit of fresh frozen plasma 
per day, or up to 1 bag of cryoprecipitatc per 10 kg of body weight per day 


CIRCULATING ANTICOAGULANT ANTIBODY SYNDROME 

In rare instances, patients develop an antibody to factor VIII, mth the pro- 
duction of pscudohcmophilia This antibody may pass the placental ‘ijamcr” 
and affect the fetus 
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TABLE 2-4 Olagnottle Tetts lor 
Von WIIl«brtn<fa DIteate 


Tati 

Retull 

Bleeding t me 

Prolonged 

Clotting time 

Normal 

Part al thromboplastin time 

Prolonged 

Platelet count 

Normal 

Platelet adhesiveness 

Reduced 

Factor Vllt level 

Reduced 

Tourniquet test 

Positive 


The diagnosis should be suspected when the PIT* is prolonged and factor 
VIII IS depleted 

TTie management b as loi Von Wdlebrands disease 


FACTOR M DEFICIENCY 

This defect is inherited as an incompletely recessive autosomal trait It maj 
be major (level below of normal) in a patient homozygous for the defect 
or minor (level 30-60% of normal) in a patient who is heterozygous 
The importance of the defect lies mainly m the fact that excessive bleedmi 
ma> occur with surgery when factor XI is less than 50% 

Tlie diagnosis is suspected when the partial thromboplastin time is prolongs* 
and is confirmed by specific tests for factor XI 
The management consists of maimoioing factor XI levels above 50% o 
normal This is achieved using as infusion of stored plasma m a dosage o 
lOml/kg/day 
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Shock 

Denis Cavanagh 


3 

P 

a 

^ A ttiile fire ts ijutckfy trodden out 

fykich being suffered n\ers cannot quench 
— William Shakespeare 11564^1616) 
King Henry Vt Part til Act IV Scene S 


Every obstetncian gynecologist must be famdiar wth the early 
recognition and the correct roanageroent of shock Failure 
to do so results m the death of many womert every year all over 
the world In addition to the toll m avoidable maternal deaths 
shock also accounts for a large number of deaths among gjne 
cologic patients Moreover, some of the most serious corapli 
cations of pregnancy, such as Sheehan s syndrome, bilateral 
renal cortical necrosis and acute tubular necrosis, are caused 
by shock For the early diagnosis and Ibe proper management 
of the patient ‘m shock, an understanding of the basic 
mechanisms of the syndrome is essential Moreover, these 
mechanisms must be related to a knowledge of the bemo* 
dynamic changes of normal pregnancy 

Shock may also occur with the use of some of the antibiotics 
used to combat life-lhreatening infections dunng pregnancy 
which have not been approved for use in pregnancy by the 
Food and Drug Administration (USA), and so the benefit to 
the mother must be balanced against possible damage to the 
fetus 

Profound alterations in the circulatory system occur dunng 
pregnani^ Some of these chances predispose to the develop- 
ment of shock while others apparently protect against i! 

^^ost of the hemodynamic changes of pregnancy appear to 
be the result of 1 ) the presence of a modified artenovenous 
shunt at the placental site and 2) obstruction to the venous 
rctum to the heart by the gravid uterus The sjstolic blood 
pressure is generally reduced and the diastolic pressure almost 
invanably so, in normal pregnancy The pulse rate is elevated 
by 12-20 beats per minute Blood volume >s maximal from 
32 to 36 weeks and cardiac output from 25 to 27 weeks The 
work load on the heart is increased in ^te of the reduction of 
peripheral resistance Peripheral blood flow is increased and 
in addition prccapillary arterioles and the capillaries show in 
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creased vasomotor activity Increased capillary fragility probably occurs dun 
the third trimester and certainly does during labor There arc also changes in i 
coagulation mechanism that predispose to the development of disseminated int 
vascular coagulation and a hemorrhagic diathesis (see Ch 2, Clotting Disord 
in Pregnancy) 

The term shock has been applied for over 200 years to a variety of «)i 
Hons in which the onginal traumatic insult seemed disproportionately sn 
when compared to the ultunate dmical picture The word was apparti 
first used in the English language in 1743 in a translation of Hcnn Francos 
Dran’s second French edition of A Treatise of Reflections Drawn from i 
pertence with Gun Shot Wounds The term was used to convey the seqee 
of a blow, followed by progressive deteruaration, loss of consciousness, : 
death Stmeone quotes a definition of shock given by Gross m 1872, who 
senbed the condition as “a rude unhinging of machinery of life " Anoi 
colorful definition is that of John Collins Warren who described the co: 
tion as “a momentary pause in the act of death ” These definitions supj 
the current concept that shock is not an entity in itself but rather a bo 
response to a life threatening situation that, if not corrected, results m per 
nent damage to vital organ systems 

According to Wiggers, in his monumental monograph on shock pubhi 
m 1950, laboratory research into shock began at the turn of the iOth ■ 
lury with iht work of George W Cnle, the prominent Cleveland surg 
Cnle was not only the first person to search for physiological explanations 
the syndrome, but he also called attention to the importance of changes ui 
peripheral circulation Henderson in 1910, described the relationship 
tween venous return, cardiac output and arterial blood pressure as follow 

Because of the diminished venous supply the heart is not adequately diste 
and filled during diastole Hence the picture of a ‘'failing heart revealed b; 
pulse For the same reason arterial pressure ultimately sinks in spile of mi 
acdvttv (not because of fadure) m the vasomotor nervous system and in 
of an extreme constriction (not because of rtlazaiion) of the arterioles 


Shock IS a condition in which there is a disparity between the circuit 
blood volume and the capacity of the vascular bed This dispanty rc: 
in hypotension and more importantly in reduced tissue perfusion of 
organs producing cellular hypoxia H uncorrteted, these events will lead 
progressive fatlurc of cclldar metabolism and eventually to vital o 
iismsge *ws« deaif? AtsvV iks/ M .‘Aw dni(vTrf«?,T the ctrrp/rasrs is pfacerf on 
curtailment of tissue perfusion, rather than on the increase in heart rate 
the decrease m blood pressure, which usually accompany it The reduc 
in tissue perfusion results in deficient uansfer of oxygen and other nutn 
to ih, cells and Inadcqujle removal ol carbon dioxide and svaslc prod 
'"IJl shotl., anaerobic melabolism com^ns 
for oxj gen deficiency It adequate tissue pertusion is not restored prom 
HSeT"r"“ “WWisiu of Elucose leads to aLim 

non of lactic and pyrusic and wlh the development ol mtlabolic acidi 
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Progressive cellular hypoxia results in enzymatic and metabolic dysfunc- 
tion, lysosomal disruption with liberabon of hydrolases and ultimately cellular 
destruction 

INCIDENCE 

The exact incidence of shock m obstetric and gjnccologic patients is un- 
known In some complications, such as ruptured uterus, it is almost always 
present, whereas according to Douglas and Bechman, it complicates only 
2 5-6 4% of cases of infected abortion When shock is present it compli- 
cates an underlying disease process, causing great physiologic disturbance 
and increasing the threat to the life of the patient In the pregnant woman 
the living fetus is also at risk, for maintenance of adequate placental perfusion 
IS essential to fetal well-bemg 

CLASSIFICATION 

One of the problems in evaluating the efrecli\eness of the management of 
shock IS that the results vary according to the pnmary cause In addition, they 
vary according to the stage of shock at which a patient is first seen Shock may 
arise from any one of a number of causes Hypovolemia is the most com 
man cause Shock due to infection, cardiac failure, hypetscnsiiivny (anaphj- 
Isctic or allergic), neurogenic disturbances, or blood flow impedance is also 
seen 

There are many classifications of shock The following classification, es- 
pecially applicable to shock m women, is based on the initiating hemodynamic 
event and includes complications seen in obstetric and gynecologic patients * 

1. Hypovolemic shock 

A. Hemorrhagic shock Associated with postpartum or postabortal hemor- 
rhage, ectopic pregnancy, placenta previa, abruptio placentae, rupture of 
the uterus, dysfunctional ulenne bleeding, benign and malignant utenne 
neoplasms, rupture of ovanan neoplasms, and obstetnc and gynecologic 
surgery 

B. Fluid loss shock Associated with excessive vomiting, diarrhea, diuresis, 
or too rapid removal of ascitic fluid in patients with hepatic cirrhosis 

C. Supine hypotensive symdromc Associated with compression of infcnor 
vena cava by pregnant uterus 

D. Shock associated with disseminated intravascular coagulation Intrauterine 
dead fetus syndrome and amniotic fluid infusion 

2. Septic shock (endotoxic shock) Associated typically with infected abortion, 
chonoamnionitis, pyelonephritis, and postpartum endometritis, may be hypo- 
volemic, has cardiogenic component 

3. Cardiogenic shock 

A. Failure of left ventricular ejection 

1) Cardiac arrest (asystole or vcoincular fibrillation) 

2) Myocardial infarction 

•A<lapted from Ca^anagh D. Comas MR In Romney S Gray MJ. Liiile B el al 
(ttfs) Gynecology and Obstetrics The Keatib Care of Women New Yorl McGraw Hill, 
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B. Failure of left ^entncuIar filling 

1) Cardiac tamponade Associated with coagulation defects 

2) Pulmonary embolism Associated with infusion of air or fat, ot 
thrombophlebitis associated with pregnancy, use of hormones, v. 
tensive pelvic surgery, or stckle-ceil disease 

4. Neurogenic shock 

A. Chemical injury Associated with aspiration of gastrointestinal coatee 

B. Drug induced Associated with spinal anesthesia 

C, Inversion of uterus with vasomotor collapse 

D, Electrolyte imbalance Associated with hyponatremia from any cause 
The conditions cited in the list may operate independently or in combmaiioi 

When a pregnant woman is in shock, the fetus is also in shock 

fn'POVOLEMIC SHOCK 

As already stated shock is caused by a critical reduction in the perfusi 
of tissues by blood A review of how the mictocitculatioti normally perfuse 
the tissues, and then how this process is aficcied by shock is therefore in 
portant 

A mtcroCTrculalory unit (Fig 3-1) consists of blood vessels arrange 
serially and m parallel including arterioles mctartenolcs, prccapillary sphtrvC- 
ters, capillaries, artenovenous anastomoses, venules, and collecting venules 
Functionally, the components of the microcirculation may be classified as 
sistance vessels, exchange vessels, shunt vessels, and capacitance vessels 


FIO 3 1 Diagram of microcirculaiory unit (Selkurt E Physiology, 3fd ei 
Boston LiUte, Brown 1971 aiter Chambers R and ZweifachBW) 
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RESISTANCE VESSELS Tbe ptecapiUaty resistance elements include small arteries, 
Ttenoles, and precapillary sphincters The first two elements determine the ex- 
ent of total blood flow to the tissues while the sphincters, by adjusting 
he number of capillanes open, determine the distribution of capillary blood 
low, the velocity of capillary flow, capillary surface area available, and the 
nean exlravascular diffusion distance PostcapiUary resistance vessels include 
he muscular venules and small veins Their strategic position, immediatelj 
rostcapillary, enables them to influence capillary pressure markedly It is the 
atio of precapillary to postcapillary resistance that determines the capillary 
lydrostatic filtration pressure 

EXCHANGE VESSELS Thcse are the capillaries and venules The exchanging 
>etween the vascular and extravascular compartments is carried out through 
heir walls m a variable manner In any given tissue the venous end of the 
;xchange vasculature is more permeable to water and solutes than is the arterial 
:nd 

.HUNT VESSELS Included among these vessels are arteriovenous anastomoses, 
preferential channels, and even capillaries when they receive blood flow greatly 
in excess of their exchange capacity Flow through these vessels bypasses the 
iffective exchange circulation of tissue, and therefore is considered nonnu 
Titiooal 

rAPACiTAKCc VESSELS Bccausc of ihcif great distensibihiy, (he veins are the 
major capacitance or storage elements of the circulation The venous component 
af the microcirculatory system is estimated to contain about 70% of the total 
body blood volume 

VASOMOTION Direct examination of the normal microcirculation reveals that 
blood flow IS very intermittent Flow jn any single capillary depends primarily 
upon the state of the precapillary resistance vessels These vessels exhibit 
vasomotion or alternate phases of contraction and relaxation With augmented 
vasomotion, the frequency of contraction and relaxation increases, and the 
contraction phase becomes mote prominent, thereby diminishing capillary 
blood flow Ckmversely, a reduction of vasomotion involves a reduction in the 
frequency of the cycle with the dilator phase predominating, and capillary 
blood flow increases 

Vasomotion is controlled by local chemical, myogenic, and neurogenic 
influences acting upon the vascular musculature Artenolar vasomotion 
IS probably influenced more by central nervous impulses which travel through 
tbe sympathetic outflow to the vessels, than by local humoral influences At the 
metartenole and precapillary sphincter level, neurogenic influences appear to 
act mainly by modifying the reaction of the vascular smooth muscle to other 
influences Here, vasomotion depends to a large extent on the level of tissue 
activity When tissue metabolism increases or when a degree of anaerobic 
metabolism develops, as m shock, there is an increased accumulation of 
metabolic waste products These depress the smooth muscle elements of the 
peripheral vasculature, thus reducing vasomotion and increasing capillary 
blood flow Conversely, when metabolic activity is minimal, tissue metabolites 
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are at a lower concentration and vasomouon is maintained at a relaUv^ 

high frequency, thus decreasing capillary blood flow 

The posicapiHary resistance elements, the muscular venules, and ssssd 
veins are mainly responsive to neurogenic impulses Increased sympathetic 
activity increases Iheir smooth muscle contraction (venomotor tone) » 
duces their capacitance Constnction of capacitance vessels occurs at a neurf 
discharge rate even lower than the rate at which the resistance vessels rcspocii 
When necessary, this constriction decreases penpheral vascular volume aal 
thereby acts to increase the filling pressure of the heart Loss of this tone car 
result in senous hypotension by reduang cardiac filling 

How IS the microcirculation affected by the shock state'’ Consider first ti' 
circulatory changes which take place in hemorrhage shock 


HEMORRHAGIC SHOCK 


In general, the economy of the body is normally maintained by a process cf 
negative feedback, that is, the response to a noxious stimulus tends to cancti 
or correct the drift from the norm After severe hemorrhage the patient goes 
into a state of primary or ‘reversible” shock The resulting hypotension stiiwi- 
lates stretch receptors monitoring blood pressure in the carotid smus aM 
nortic arch These supply information to the vasomotor center m the 
medulla via the ninth and tenih cranial nerves The vasomotor center 
vides a response designed to restore the blood pressure to ils former valtit 
The efferent limb of this reflex is mediated through the sympathetic nervous 
system This produces an increase m the rate and force of cardiac contractioRt 
which improves the effective cardiac output This sympathetic discharge alM 
constricts the peripheral arterioles and increases the tone of the venules and 
small veins Blood flow through nonvital organs is diminished, and the largt 
venous reservoir is emptied into the central circulation This also causes a fall 
in the hydrostatic pressure across the tissue capillanes, and fluid wilt then movr 
from the extravascular compartment into the circulation Human volunteers 
who bleed 15% of their blo^ volume over a period of 30 min show an aulo- 
infusion rate of approximately 2 rol/min (or the first 2 hours and an averaK 
of 50/ml hour for the next 6-10 hours In patients with severe hemorrhage 
the plasma refill rate is even more rapid 

Control of blood flow through the brain and the heart is mediated almost 
entirely by local factors, therefore, these organs do not participate m the 
• sympathetic squeeze " The three defense mechanisms brought into pl3> 
arc 1) selective organ ischemia. 2) immediate auiotransfusion from increased 
venomotor tone, and 3) delayed autotransfusion from transcapillary refilhnj 
These mechanisms correct hypovolemia, improve cardiac output and sustafn 
blood pressure and therefore the perfusion of vital organs At this stage trans 
toion «ui mnuol ot hemonhage are aauaUy tilmivt in reslorma Ihe norma' 
circulatory balance ® 


Other responses help stabilize the plasma volume Inaeased release o! 
anudiurtlic hormone by the piluiWiy and of aldosterone by the adrenal cortex 
result In the conservation of sodium and water by the kidneys Most patient* 

able this would probably rcsiore plasma volume All the responses mcntionec 
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When early and adequate measures ate not taVen to correct the disparity 
etween the circulating blood volume and the capacity of the vascular bed, 
icondary or "irreversible” shock will develop Here, the initial compensatory 
lechanisms fail, and “positive feedback” cycles are established, in which the 
iiiiating stimulus is increased by the response The sequence of events is as 
allows The available blood volume continues to fall Excretion of metabolites 
; deficient from areas undergoing severe vasoconstriction The accumulation 
{ these metabolites eventually constitutes a powerful metabolic stimulus 
3r vasodilation of the metartenole and the precapillary sphincter m spite of 
re persistence of increased sympathetic tone Postcapillary resistance ele- 
lents, however, apparently continue m a state of constriction long after the pre- 
apillary sphincters have begun to dilate, thereby causing the blood to be 
ooled m the capillary bed This increases the capillary hydrostatic pressure 
nd decreases or even reverses the fluid shift from the exlravascular to the 
ascular space Venous return to the heart is further decreased, wth a con* 
equent drop jn cardiac output and blood pressure As the diastolic pressure 
alls, coronary artery blood flow is reduced producing myocardial hypoxia 
nd eventually cardiac decompensation This cardiac injury can be over- 
whelming and self-perpeiuaung 

In the final slates of hemorrhagic shock, the postcapillary venules become 
mresponsive to sympathetic stimulation, and the microcirculation is then 
ubjected to the unopposed effect of endogenous vasodilator substances The 
:apiUary and venule spaces open up This results m progressive pooling of 
flood and stagnant hj^oxia This is the stage of secondary or irreversible 
hock At this time, no amount of blood replacement, ventilation, drugs, or 
urgical manipulation will reverse the course, and the patient will soon die 
>f cardiorespiratory failure 

The previously desenbed effects of hemorrhagic hypovolemic shock on 
he tmcrocirculation are a classic example of the low output shock syndrome 
t IS possible, however, to have shock without hypovolemia and even with a 
‘hyperdynamic” circulatory state This can be seen in certain patients with 
eptic shock of endotoxin type 

Pathophysiology 

rhe central event m hemorrhagic shock is loss of blood from the vascular 
>pace with diminution of circulating blood volume In its compensated, 
reversible phase, hemorrhagic, shock is (caluted by elevation of circulating 
:atecholammeS with widespread arteriolar and venous constnction Liberation 
3f pressor substances helps sustain this vasoconstnclion, and renal blood 
ilow is redistnbuted wuhm the kidney to protect the medulla Splanchnic, 
utenne, renal muscular, and cutaneous flows decrease, and the brain and heart 
are benefited by preferential channeling of blood There is also an influx of 
exlravascular fluid into the vascular compartment, the net effect being the ac- 
commodation of the available circulating volume to the vascular space Venous 
return and cardiac output are thereby mamtained Tachycardia also helps 
mamtam cardiac output In this phase of shock, administration of intravenous 
fluids and electrolytes achieves homeostasis readily, provided that hemorrhage 
is controlled 

With continued blood loss, hemorrhagic shock enters the primary stage 
of early decompensation Peripheral vasoconstnction, influx of exlravascular 
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fluid into the \ascular space, and tachycardia no longer preserve 
circulating volume because of conuoued fall in the circulating blood ’ 

With tissue hypoxia, increased capiUaiy dilatation occurs, possibly the 
of local histamine liberation This dilatation further increases the 
between the available blood volume and the capacity of the vascular 
that venous return and cardiac output are further reduced The process 
intensified by sequestration of fluid throu^ capillary walls damaged by 
poxia 

If allowed to continue, the process enters the secondary stage of late i 
compensation, m which artenolar and capillary tone is lost, with vast 
Sion of the capillary bed and therefore of the vascular compartment 10 
eral Marked metabolic aadosts occurs at times associated with d 
intravascular coagulation (DlC) and stimulation ol the fibnnolytic 
The transiUon from this phase into the stage of irreversible hemorrhagic 
IS signaled by evidence of organ death m the form of hepatic, renal, cardie 
pulmonary or central nervous system failure 


Clinical Picture 

From a chmeal point of view hemorrhagic shock may be divided as Id 
lows 

1. Pnmaiy shock (reversible) 

A, Early (warm) Of compensated 

B. l,Ate (cold) or decompensated 

2. Secondary (irreversible) 

In Its early phases, hemorrhagic shock presents a relatively normal bloo 
pittssuTc, tachycardia, and diaphoresis The paiitnt appears resUess » 
anxious (Table 3-1 ) This compensated phase is easily managed by veluo 
replacement If untreated, it is followed by the hypotensive phase In its eari 
stages, this decompensated phase also responds readily to adequate voliw 
replacement Later m the evolution of this process, however, a much 
satisfactory response is eliated, even though treatment is intensified, and tt 
patient may enter ihe secondary or irreversible stage Hemorrhagic shock 
characteristically reversible until very late m its evolution For this reasoi 
vigorous therapy should always be initiated when the diagnosis is made, cv« 
m an apparently exsanguinated patient 


Management 

CENERAt, PLAN OF ACTION Well and Sbubin (1976) have emphasiied tl 
irnpomnce rf plaang 0 pnoniy on the sequence of therapeutic and dis] 

^P-PS (Vcnliblion Inlusion Pump Pharmacologic Surgical ircatmcnl 
nur approach is much more saluable rn Ihc bedside mauagemein ot palien 
IT “f' ‘P* liiric-hoimred rouUnes as the prolonged use of ll 

P' >>'"■>'4 m ao 

VeMitotou h esseolial hecause the most common cause of death in shne 
in inadequate rcspiiatory eschange Measurement of the oH Ihe osvge 

[m«m« ‘r^^e’n- tePo' (P^-Oof bS 

important 'When the Po, m arterial blood u less than 70 ton (93*^ sawn 
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ABLE 3-1 Th« CtCnlcal Picture In Hemorrhagic Shock and Expected neeponse to 
olume Replacement 



Primsfy shock 



(early) 

(We) 

Secondary shock 

Mental state 

Alert and anxious 

Confused 

Coma 

General appearance 

Normal and warm 

Pale and cold 

Cyanotic and cold 

Blood pressure 

Slightly hypo- 

Moderately hypo- 

Markedly hypoten- 


tensive 

tensive 

sive 

Respiratory system 

Slight tachypnea 

Tachypnea 

Tachypnea and 




cyanosis 

Urinary output 

Effect of volume 

3&-60 ml/hf 

*30 ml/hour 

Anuna 

challenge on 

Blood pressure 

Increased 

Slightly Increased 

No response 

Urinary output 

Increased 

SlighUy Increased 

No response 


^ TABLE 3-2. Sequence of Therapeutic Dlagnoetlc Maneuvera In Shock 


Priority 

Mnemonic 

Therapy 

Purpose 

1 

V 

Ventilate 

Adequate pulmonary CO: and Oi exchange 

S 

t 

Infuse 

Blood Hold electrolyte balance 

3 

P 

Pump 

Restoration of cardiac competence 

4 

P 

Pharmacologic 

Use oi vasoactive agents to improve perfusion 

S 

S 

Specific 

Medical end surgical management of 



surgical 

primary causes 


(Well MH Shubin H (edsj Critical Cere Medicme Hagerstown MD Harper & Row 1976) 


tion), and if the PcOj is more than 46 torr, and the pH ts less than 7 35, respira- 
tory acidosis from inadequate exchange is present The arterial POj must be re- 
turned to normal as soon as possible to reduce tissue hypoxia 

Infuston of an adequate volume of blood, colloids (57e> scrum albumin), or 
crystalloids is essential to combat shock The central venous pressure (CVP), 
the pulmonary artery wedge pressure, the blood volume estimation, and the 
unnary output are useful guides to the fluid intake requirements Cardiac 
competence may be assessed m a patient with a borderbne CVP (12-16 cm 
HjO) by infusing 500 ml fluid at a rate of 20 ml/min If the CVP does not 
nse more than 5 cm H 3 O and returns to within 2 cm of the initial le^el, the 
myocardium is competent The pump must be effective, so cardiac competence 
must be maintained or restored, so as to achieve an adequate circulating blood 
volume 

The Pharmacologic and Surgical treatment of shock are usually only begun 
after the VIP priorities have been fulfilled 

DETAILED MAKAGEMENT The essentials of management m hemorrhagic shock 
are to stop bleeding and replace blood After the diagnosis of hemorrhagic 
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shock has been made, hemostasis is essential Hov'.ever, this may be 
only by major surgery Unless definite evidence of intra abdominal 
IS present, surgery should be deferred until measures for control of 
ha\e been initiated tVhen indicated, such measures as oxytocin 
lion for utcnne atony, or repair of a cervical laceration should be 
siithout delay 

Replacement of intravascular fluid volume is essential, and ideally 
should be replaced with blood This should always be done through a j 
bore needle (18 gauge), or indwelling polyethylene catheter (IG-gaup 
to allow rapid replacement Early in the development of hemorrhagic she 
administration of intravenous fluids and electrolytes may be used Five p 
cent glucose in normal salmc solution is of value, with sodium 
added as needed to combat acidosis Ringer s lactate solution is less 
because in shock lactate is already being produced in large amounts 
anaerobic metabolism The conversion to bicarbonate that occurs during 
aerobic metabolism is obviously inefficient in this situation 

With more severe degrees of hemorrhagic shock adequate replacement v 
properly typed and crossmafehed blood becomes essential In the face of 
hemorrhage, the blood should be as fresh as possible Sufficient blood she 
be given to replace the estimated blood loss or until all clinical evidence 
shock has subsided When blood is not available, serum albumin dexti 
or 3% saline may be used 

In the obstetric patient because of her great ability to compensate (or b!' 
loss, the arterial blood pressure is a poor guide to the management of hen 
rhage This is particularly so in the patient with abrupiio placentae, in wli 
central venous pressure monitoring is a much more accurate guide to reph 
ment As O Driscoll (1966) has stated 

Our experience of central venous pressure control m 70 severe cases of abru 
placentae has been that when the uterm was tense and lender the average ir 
fusion required to restore the venous pressure (o normal was 1 5 liters and w 
there was also vasoconstiiciioti as indicated by skin pallor the average w; 
liters The average transfusion required to restore the venous pressure when 
artenal pressure was reduced was a massive 5 liters 


Early and adequate replacement is cspeaally difficult to achieve m abrup 
because of the tendency to underestimate blood loss 

Other therapeutic measures should include oxygen administration by n 
catheter at a flow of 4-5 liters per minute and the use of the modi 
Trendelenburg position (feet elevated head down) during the first few r 
ules of treatment The use of vasopressors should be kept to a minimum si 
pcnpheral vasoconstnciion already exists Therapy should be monitored 
repeated readings of central venous pressure iniually every hour less 
qucnlly as improvement occurs Hourly urinary output should be recor 
together with frequent obvervauons of pulse respirations and blood pressi 
Dlc^ volume estimations are useful m early shock but arc quite macoii 
m late shock Hemoglobin and hematocrit determinations are of little vJ 
w Wood loss bm 0 base bnc delcrmi 

uon (oUoued by dady uKasmcmtnls piosidas somt guidance as lo 
adequacy of rcrlacamenl thetapy Tba bast tmmcd.alS gu,d“ lo ihtr 
„ the cl, n, cal appearance of .be paucm Tach>ca.d,a and d,apho.i,r 

W OBSTtTXIC EMtXOEVcirs 



especially useful signs Blood pressure alterations frequently appear only sshen 
the process is more advanced 

When therapeutic measures to combat shock have been initialed, surgical 
efforts to attain hemostasis may be undertaken The magnitude of the surgical 
procedure depends of course upon the underlying condition Although it is 
usually preferable to defer surgery until shock has been combatted it is some 
times impractical to await response to medical measures, as m severe hemor- 
rhage from rupture of the gravid uterus In such cases control of hemorrhage 
must be achieved by laparotomy When a blood filled abdomen is opened 
manual compression of the aorta against the vertebra! column will often allow 
better visualization of the bleeding site, after the removal of clots 

Identifiable bleeding points can Iw controlled with proper suturing Rupture of 
the ©ravid uterus usually calls for total abdominal hysterectomy In rare cases, 
if the defect is small, repair may be attempted However, there is always the 
hazard of another rupture with a subsequent pregnancy 

I-igation of the hypogastric arteries (Fig 3 2) is a useful technique in 

FIG 3 2 Ligaiion of right hypogastric artery Peritoneum is opened lateral to 
bifurcation of common iliac artery, and ureter is reflected medially with 
pentoneal flap There i$ much sanation m ienelh and point of division 
of hypogastric artery into anterior and posterior branches If possible, 
anterior branch should be selected for ligation and silk suture placed 
around it Inset. Anterior division of hypogastric artery ligated and ex 
cised, and transfixion fixture placed distal to mitral siik tie (TeLinde 
RW, Mattingly RF Operative Gynecology, 4ih ed Philadelphia, lap- 
pmcott, 1970) 
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certain situations m which hysterectomy is impossible or undesirable Ti 
pentoneum should be incised o\cr the externa] iliac artery and the uiosia 
earned proximally lateral to the ovanan vessels The ovarian vessels ate bgsi 
bilaterally pnor to ligation of the hypogaslnc artencs The ureter should i 
ways be identified pnor to the performance of bilateral hypogaslnc Iigatia 
It u usually easily identified as it crosses the common iliac artery The b 
furcation of the iliac artenes is isolated The internal iliac artery is identified 
and Its antenor division is doubly ligated with 1 0 silk suture close to ia 
ongin Few adverse effects result from this procedure Usually both h)-po 
gastnc artenes should be lied, but they should not be transected 
Smith and Wyatt (1977) have desenbed a method for control pf vagad 
bleeding by embolization of the hypogaslnc artenes. but further expeneaa 
WAVh tSvvs technique wvU be necessary before tts vaUie is established 


FLUID LOSS SHOCK 

This may be seen in association with excessive vomiting, diarrhea, or ezee 
sivc diuresis The diagnosis is obvious, and the management is by adequs 
replacement with appropnate fluids using strum electrolyte values as 
guide 


SUPINE HYPOTENSIVE SYNDROME 

Although not the result of hemorrhage or infection this condition w 
cause alarm in the antepartum penod The hypotension m these worn* 
Is believed to be due to reduced venous return to the right auncle 
the pressure of the gravid uterus on the mfenor vena casa Typically, tl 
pauent has been asked to he on her back in bed or on an examining table, ai 
while her blood pressure i$ being taken an acute hypotensive episode occci 
The situation is quite alarming to attendants unfamiliar with the supine h>T 
tensive syndrome, but the blood pressure returns promptly to the nortr 
range when the patient is lutned on her side Women should be discourat 
from lying on the back in late pregnancy, because this position may c8« 
hypotension in the mother and distress to the fetus 
Since the elucidation of this syndrome, more consideration is being giv 
to vaginal delivery m the left lateral position, and even the performance 
cesarean section with the operating table lilted 10'* laterally to the left 


SHOCK DUE TO INTRAVASCULAR COAGULATION AND 
BBRINOLYSIS 


lotraateiiae Dead Fehis Syndrome 

Most femsw are delivered spontaneously soon after mirautenne death Tnco 
end Koh! (1957) reported that if the patient is allowed to go into labor spc 
taneousl), 75«t. of patients will be delivered by the end of the wennd ^ 
a(l« ‘leath, and over 90 J will do so by the end of the third wed 

««t«ofor longer than 5 weeks, the motl 
f '* of small but repeated infusir 

of thromboplasiic material from the degeneraung placenta ^d dead fei 
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into the maternal circulation It is usu^y a slow process, and the defibnna- 
tion syndrome develops over a penod of dajs to weeks According to Pntchard 
(1959), once the fetus is retained longer than 5 weeks the likelihood of 
significant DIC will develop is about one in four 

MANAGEMENT Until recently, the management of these patients has been con- 
servative, with the obstetrician usually awaiting the onset of spontaneous labor, 
and doing weekly coagulation profiles or fibrinogen determinations after the 
fourth week Most obstetncians now choose a policy of delivery if labor has not 
ensued by this time This reduces the danger from DIC and certainly reduces the 
emotional stress on the mother The safest method of inducing labor is to give 
an intravenous infusion of oxytocin solution m very gradually increasing con- 
centrations until labor is established If an infusion pump is available, it 
should be used, because excessive contractions may induce amniotic fluid 
embolism The use of intraamniotic h)’pertonic saline to induce labor is not 
recommended because this technique itself may produce DIC 
If the patient does develop a coagulation defect, hepann (600 units per 
kilogram of body weight per 24 hours) should be given by intravenous infusion, 
with the total dosage depending on response This usually restores fibrmogen 
and other coagulation factors to nonnal levels When the coagulation profile 
has returned to normal, labor can then be induced and delivery safely accom- 
plished Fibnaogen replacement therapy, preferably with cryoprecipitate, should 
be limited to patients who ha\e veiy low fibrinogen levels and heavy bleedmg 
■The use of fresh blood and hepann is generally to be preferred because fi 
bnnogen administration carries a considerable nsk of serum hepaiilis, and may 
perpetuate mtravascular coagulation by adding gnst to the mill Epsilon- 
anunocaproic acid (EACA) should be used only when fibnnolysis is marked, 
and, CNen then, hepann should be given with it (see Ch 2, (dotting Disorders 
in Pregnancy) 

Amniotic Fluid Embolism (Infusion) 

In 1926, Meyer first reported a case of amniotic fluid embolism that produced 
sudden death in a 21-year-old multipara Lushbaugh and Steiner (1942) 
solidly delineated the condition with a small senes of well documented cases 
The mortality is veiy high Approximately 50% of patients die at the time of 
cmbolizauon, and over half the survivors die subsequently Significant amniotic 
fluid embolism is rare Albrechtsen (1964) estimates that it occurs approxi- 
mately once m 37,000 delivenes, but it may be more common than this and 
may account for up to 10% of maternal deaths Predisposing factors include 
multipanty, hypertonic utenne contractions, oxytocin induction or stimulation 
of labor, traumatic delivery, me«jnium staining on the amniotic fluid, large 
babies, and intrautenne fetal death AUhou^ usually seen at term, a case has 
been reported as early as the 20th week of pregnancy 

diagnosis The diagnosis is often difficult, and the situation has been further 
complicated because of a tendency to blame amniotic fluid infusion for all cases 
of unexplained maternal death or unexplained “obstetric shock.” The condition 
IS often heralded by a shaking chill, sweating, anxiety, coughing, vomiting and 
convulsions Courtney (1974) points out that the five cardmal signs are 
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I. Respiratory distress 
2 Cyanosis 

3. Cardiovascular collapse 
4 Hemorrhage 
5. Coma 
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volume IS essential If fresh whole blood is not available, then replacement with 
bank blood, platelet packs, and fresh fro 2 en plasma should be carried out when 
there is evidence of severe coagulopathy and hjpovolemia 

Control the Coagulopathy Gregory and Clayton recommend the administration 
of hepann immediately upon clinical suspicion of amniolic fluid embolism 
They follow the initial recommendation of Reid and Weiner (1953), who 
advised administenng 50-70 mg of hepann intravenously to help neutralize the 
effects on the clotting system of the amniotic fluid entering the circulation It 
seems unlikely that this dosage would produce any alterations m the thrombin 
component of the clotting mechanism The hepann should be given within 
10 mm after evidence of respiratory distress in any patient suspected of having 
had an amniotic fluid embolism If the blood fails to clot after hepanmzation, 
fresh blood, fresh frozen plasma, cryoprecipitaie, or fibnnogen should be gi>en 
The use of anlifibrmolytic agents such as epsilon aminocaproic acid (EACA) 
should be reserved for patients who show laboratory evidence of fibrinolysis m 
spite of adequate control of DIC, and heparin should be gnen with them In 
pregnant patients primary fibnnolysis is rare, and secondary fibnnolysts is part 
of the normal defense mechanism, so it is rarely necessary to use EACA 


SEPTIC SHOCK (ENDOTOXIC SHOCK) 

Endotoxic shock is a syndrome resulting from sepsis caused by gram nega- 
tive bactena The noxious agent is a lipopolysacchande protein complex 
liberated from the bactenal wall on the death of the organism The most com- 
mon organisms involved are Eschenclua coh, Klebsiella-Eriterobacier, Proteus 
mirabiliecc \ulgaris Pseudomonas aerugirtosa The results of blood cultures 
obtained in a typical senes of patients with endotoxic shock are presented 
m Table 3-3 Endotoxic shock m the young patient is relatively rare When it 
does occur, it is usually related to a pregnancy The most common cause is 
infected abortion, but it is also seen with chonoamnionitis and pyelonephntts 
When shock results from mfecuon, it is called septic or bactenal shock 
By usage, this term is now applied to the cbaracienstic chmca! picture produced 
by gram-negative infection and is frequently called gram negative shock or 
endotoxic shock. 


TABLE 3^ Organisms Isolated from 
Blood Cultures Obtained froiri pallenU 
with Septic Shock 


Organisms Isolated 

Patients (%) 

E col/ 

3S 

Klebsiella Bnterobacter 

17 

Proteus 

IS 

Pseudomonas 

19 

Others 

23 


•Stood cultures were negative In 46% of 
patients with clinical septic shock. 


snocK 
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The importance o[ septic shock is Mil recognized The mortalilv ' 
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that compI«nMt aelivation H an important factor in cell injury^ Complement 
activation is Ijjovvn to result in the dcstlopmenl of functional “holes in the 
cell membrane, and »nh the loss of control of pcrmeabilit), cellular spelling 
and Ivsis occur Because most deaths occur from the “shock lung syndrome. 

It IS also important to note that total complement depletion blocks the tendency 
to increased alveolar capillary permeability folloviing endotoxin administration 
Direct cUccts of endotoxin on the cell also play a role, as docs lysosomal 
enzyme release The csolution of the process of cellular damage is further 
accelerated by the changes m ionic gradjents that occur 

In therapeutic studies, the salue of administration of glucocorticoids and 
lov.-moleeular weight dextran has been demonstrated Aspinn m clinical 
dosage also appears to protect against coliform endotoxin 

As a response to pram negative sepsis, cardiac output may temporarily 
increase The blood flow to the area of sepsis may be doubled or even tripled 
The rest of the maease in cardiac output is accommodated in the renal and 
splanchnic arculation It is generally accepted that there is a vasodilator sub- 
stance released from the area of sepsis which decreases the resistance to flow 
through these areas Thus, when the pjiicni goes into shock, (he blood vtilume 
may be relatively normal, and the velocity of blood flow through certain areas 
may be increased 

With cndotoxemia, which may be a persistent state until the source of in 
feetton IS removed or controlled, there is severe vasospasm of the posicapillary 
resistance elements Tins results in an excessive amount of blood being pooled 
in the cap llary space as the precapillaiy resistance elements arc in a state of 
vasodilation There ts an increase in hydrostatic pressure, and capillary wall 
injury occurs secondary to it or as a direct consequence of the endotoxin itself 
Fluid may then escape from the Intravascular to the cxtravascular compart- 
ment Nonnutritional channels of flow (shunt flow) are opened up secondary 
to the postcapillary venous obstruction Disseminated intravascular coagula- 
tion M initiated by the capillary wall injuo. the general anoxemte stale and/or 
by platelet injury secondary to the action of endotoxin Platelet aggregates and 
fibrm thrombi arc deposited as the coagulopathy is established thus con- 
tnbutmg to the obstruction to the flow of blood Por a detailed discussion of 
Die, see Chapter 2. Qotting Disorders in Pregnancy 
The net result of all these faaors u a reduction m the circulating plasma 
volume and in the venous return to the heart The patient may not have l«t any 
blood, but a significant proportion of her Wood volume is (rapped in limited 
areas of her body, so that her circulating Wood volume is reduced Non- 
nutntional shunt flows contribute to the overall state of underpcrfusion in 
certain organs According to Lefer and Glenn (1974), endotoxin may cause 
liberation of a myocardial depressant factor (MDF) (tom the pancreas that re- 
sults in diminished contractility of heart muscle and a relative bradycardia 
This may be an important factor in the development of irreversible shock 
(Hg 3-4) In a circulation previously adjusted to the septic state, the fall in 
venous return plus the inability of the heart to compensate adequately will re- 
sult In hypotension As the prccaptllary sphincters are in a state of vasodi- 
lation. the patient in early shock feels warm to touch and is said to be m the 
warm hypotensive phase of septic shock 
With the development of hyTiotension the previously mentioned compen- 
satory mechanisms of the body go into effect The ‘sympathciic squeeze” is 
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FIG 3-4 Schemaiic representation of factors and conditions present in circulatory 
shock, which are involved m the formation of myocardial depressant 
factor (Lefer AM, Glenn TM Corticosteroids and the lysosomal pro- 
tease myocardial depressant factor system in shock In Glenn TM (ed) 
Steroids and Shock Baltimore Univ, Park Press Copyright © 1974 
p233) 





emplojed lo shunt blood flov. to the vital organs This sympathetic discharge 
has to be of great magnitude to o\emde the cficcts of sepsis on the micro- 
circulation, particularly if the endotoxemia is allowed to continue As pen 
phcral resistance is inacased by contraction of the arterioles and mctartcnoles 
the patient s skin becomes cold, clammy, and ashen gra> This is the cold- 
hjpotensive phase of septic shock 

Much as in late hi-povolcmic, hemonhagic shock, »{ therapeutic measures 
are not successful in controlling the endotoxemia the vascular elements be- 
come exhausted from the prolonged vasoconstriction and esenlually perhaps 
when the pH has fallen to a cntical level, they yield to the vasodilating effects 
of vasodilator substances released by injured tissue This results m secondary 
or irreversible shock with stagnant hypoxia vital organ damage, and death 

The kidneys seem to be at particular nsk in cases of septic shock hfany 
of these patients exhibit oliguna and may develop acute tubular necrosis or, 
more rarely, bilateral renal conical necrosis Thus, renal failure may be a late 
cause of death even if the patient survives the shock episode Initially renal 
blood flow IS increased secondary to sepsis It may be this reactive hyperemia 
that predisposes the kidney to vascular injury from endotoxemia It has been 
demonstrated that the fall in renal blood flow occurs before any fall in aortic 
pressure and cardiac output, and that ii is probably due to deposition of platelet 
aggregates and hbnn thrombi m the renal vascular afferent arterioles and 
glomeruli Irrespective of the reason it is a fact that the kidneys are m great 
danger m endotoxin shock, so the appearance of oliguna in a normovolemic 
patient is a bad prognostic sign 

The nature of the pathophysiology of septic shock poses the following 
therapeutic implications t) If the initial postcapillary resistance elements of 
constriction and capillary wall injury can be prevented then the shock stale 
can be avoided or it may be mild Glucocorticoids produce both of these 
effects when given in pharmacolopc doses 2) The use of vasodilators like 
phenoxybenzamme or Isoproterenol may reduce the muscular venule vasocon 
stnclion and the secondary sympathetic discharge 3 ) Blockade of the sympa 
thctic system with drugs like reserpme or chlorpromazinc may also be helpful 
4) Platelet sparing drucs, such as steroids or low molecular weight dexiran 
may reduce platelet aggregation 5) Hepannizatjon may prevent further dis- 
seminated intravascular coagulation by its antithrombm action 

The production of endotoxemia is an ongoing process and control of the in- 
fection IS cruaal for the patient The proper choice of antibiotics, used in large 
doses intravenously, is essential It is also important to bear in mind that the 
uterus IS not essential for the survival of the patient If the patient with an 
infected abortion or severe postpartum endomeiniis is not improved by the 
use of antiDioXics anfl removaf ol flic septic locus by dilation and curettage 
then hystcrcctomv is the next logical step in controlling the infection 


Clinical Aspects 

fREMSTtos Because mortality in endotoxtc shock is high the occurrence 
of this condition should be prevented whenever possible 

Patients With a diagnosis of infected abortion should be vigorously treated 
with appropriate antibiotics, and the septic focus should be removed early 
Large doses of penicillin (aqueous pcoioUiii C. 30-60 million units per day in 
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intravenous fluids) or arapiciHin (1 g mlravenously every 4 hours) and genta- 
mycm (1 mg/kg body 'a eight mlravenously every 8 hours) usually provide 
adequate therapy, jf residual infected products of conception are present Oxy- 
tocin may also be used to aid in expelling products of conception, using 20 
units in a liter of intravenous fluid If the infection follows elective infusion of 
saline into the amniotic sac, curettage is necessary after delivery of fetus and 
placenta An elevation of temperature over 102® F should prompt close obser 
vation for the development of endotoxic shock The potential for endotoxic 
shock m the patient with an infected abortion should always be kept m mind, 
although we have seen it m only 3 2% of such patients In other reports, the 
figure ranges from 2 5 to 6 4% 

Chonoamntotutis This can frequently be prevented by oxytocin induction 
following spontaneous premature rupture of the membranes Induction should 
be performed, even in the afebnle patient, if there is no contramdtcation and the 
estimated fetal maturity is more than 36 weeks Induction may also be indi- 
cated when the estimated fetal maturity is 32-36 weeks, because the intrautcnne 
hazard of infection may be greater than the extrauierme problem of prematunty 
A gram stained smear from an amniocentesis specimen may be useful in decid 
mg whether intrautenne infection is present Individualization is necessary in 
these cases, however, and it should be remembered that the incidence of 
chorioamnionitis is higher among patients m the lower socioeconomic groups 

Pyelonephritis In pregnancy pyelonephritis is mamly the result of unnary 
stasis due to mechanical pressure on the ureters by the uterus Renal mtra 
calyceal pressure can be reduced, therefore, by having the patient lie on her 
side Atihough the disease is bilateral, the nght side is usually more affected, 
and the patient is usually more comfortable lying on her left side Antibiotic 
therapy in adequate amounts is essential in this situation The choice of anti 
biotics IS diflrcuU during pregnancy since certain agents — i e tetracycline, sul- 
fisoxazole, and the nitrofuranloms— have been reported to produce adverse 
effects on the fetus It is desirable to admit the patient to the hospital and give 
ampicillin, 1 g intravenously as a bolus every 4 hours, unless the unne culture 
leveals anampiciilm resistant organism 

HISTORY Careful interrogation of the patient is essential Patients who have 
undergone illegal abortions, and even a few who have had legal abortions, will 
frequently give a clinical history that is vague or even contradictory Frequently, 
the menstrual history is entirely falsified Patients with chorioamnionitis should 
be asked about time of rupture of membranes and onset of symptoms In 
pyelonephritis, the time of the onset of flank pain, dysuna, and ^ills, as well 
as (he estimated date of confinement, are important histone facts Because 
postpartum endometntts is often assoaated with manual exploration of the 
uterus, and even more commonly with intrapartum chonoammooiUs, a history 
of these should be sought 

PHYsicAi. EXAMINATION The patient is usually febnle, wnih a temperature in ex- 
cess of 102® F Normal or subnormal temperature m association with shock 
is a grave prognostic sign warranting early aggressive management Local find- 
ings depend upon the site of infection In the patient with an infected abortion 
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(here ts suprapubic tenderness, and local or generalized rebound tenderness 
IS frequentl) found On speculum examination the cervu is bluish and soft, 
tenaculum marks ma) be \isiblc The external os may exude a foul smelling 
discharge, which should be cultured aerobicallj and anaerobically at once 
Products of conception may be found m the ccrsical canal or \agina Bleeding 
may be minimal if the products of conception have been expelled or remosed 
Bimanual examination reveals marked tenderness The internal os may 
admit one finger The uterus is enlarged and softi and manipulation of the 
cemx or body of the uterus may elicit excruciating pain Broad ligament 
tenderness is CMdcnce of parametritis and pelvic cellulitis Rarely, thrombosed 
veins arc palpable 

In chonoamnioniiis the findings arc similar, ivnth evidence of local or gen- 
eralized peritonitis and a markedly tender uterus Fetal heart tones are some- 
times absent m this condition 

Postpartum endometritis is usually associated with a submvoluted, tender 
uterus and signs of penloniiis 

In pyclonephntis, costovertebral angle tenderness will usually be elicited 

When fint seen, the appearance of the patient is a useful guide to the ly-pc 
of treatment required From a clinical viewpoint, septic shock may be class! 
fied as follows 1) primary shock (reversible shock) o! either the early (warm 
hypotensive) phase, or the late (cold hypotensive) phase, 2) secondary shock 
(irreversible shock) (Table 3-1) 

Primary Shock^Early (iVarm Hypotfnsne) Phase In this phase the patient 
IS hy^iotensive, alert, and apprehensive Her face is (lushed, and her skm is 
warm Temperature ii usualJy m the ranee of 101*-105*r (38 4®-40 6®C) 
Profuse sweating is not uncommon A shaking chill coinciding with the temper- 
ature peak may be seen There is usually a moderate tachycardia 100-110 
beats/min but about 20'# of patients have a pulse rate under 72 beats/mm 
The pulse pressure remains satisfactoiy, and the urinary output is good at this 
stage 

rrimory Shock — Late {Cold Hypotensive) Phase In this phase of primary 
shock, the patient is hypotensive, pale, and clammy The temperature itself is 
often subnormal She gradually becomes less alert and less apprehensive As the 
blood pressure drops oliguaa may supervene The tnad of hypotension, tachy- 
cardia, and oliguna is typically present m this phase 

Secondary Shock (lrre\ersib!e Shock) In ihi^ phase the patient is cold and 
clammy with an ashen cyanotic appearance Anuria, cardiac or respiratory 
distress, and coma arc grave prognostic signs Most patients die because of 
the development of severe shock-lung syndrome 

MOsnoRisc THE PATIENT Carcfut momtonng of the patient in cndoloxic 
shock IS essential, the clinical measurements most useful in our experience 
are presented in Table 3 4 

The pulmonary artery wedge pressure, which reflects left ventricular end 
diastolic pressure, is a more useful guide for volume replacement than the 
central venous pressure (C\T>, but SwanGanz catheters are not universally 
available 
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TABLE Z-A Cllnlesf Measurement for Monttoring Endofoxte Shock 



Frequency ol 
fntervats 

Clinical measurement 

(min) 

Pulse rate 

15 

Blood pressure and puise pressure 

15 

Central venous pressure (or pulmonary artery wedge pressure) 

30-60 

Urinary output 

60 


No Single parameter is adequate alone Moreover, though urinary output 
IS a good guide for the immediate care of a patient m shock, the finding of a 
urme/serum osmolality ratio over 1 5 is a more reliahlc indication that 
hypovolemia is the problem rather than acute tubular necrosis This is useful 
as a monitoring measure in the further care of a patient with acute renal failure 
(See Chapter 5 Acute Renal Failure) as a complication of pregnant^ 
Ancillary studies should include the following 

Complete blood count 

From endocervical or intrauterine swab 

1. Gram-slained smear 

2. Culture and sensitivity tests 
From indwelling Foley catheter 

1. Urinalysis 
2« Gram stained smear 

3. CuItureandsensiUvity tests 

lilQod cultures at time of temperature peaks 

Serum electrolytes, blood urea nitrogen, and unc acid 

Electrocardiogram 

Chest x-ray for pneumonitis or infarction 

Lung scan if infarction suspected 

Abdominal x ray for foreign bodies, gas pattern, or free air 

Blood coagulation profile for evidence of DIC 

Artenal blood lactate 

Arterial pH, Pao? and Paco^ 

Blood volume (early shock) 

These studies should be repeated as necessary 
Blood volume measurements are unreliable in the later stages of endotoxic 
shock, because of circulatory stagnation and sequestration of fluid 

MEDICAL MANAGEMENT The succcss of treatment will depend largely upon the 
promptness of diagnosis Every infected patient must be observed closely for 
the early signs of shock Treatment must be tailored to the needs of the indi- 
vidual patient When a removable septic focus is present, surgery is the ke>- 
stone of treatment ^Vhen (he septic nidus cannot be removed, as with pyelone- 
phritis, for example, therapy can only be medical 
The essential steps in management are as follows 


3 • SHOCK 47 



1. Ensure that the patient has an adequate ainvay It ncccssar>, an endotracheal 
tube should be passed or a tracheostom} performed 

2. Adequate fluid and blood replacement should be earned out, using as guides 
the C\T (Hg 3-5), or better still, pulmonary ssedge pressure using a Swan- 
Ganz catheter (Fig 3-6), the unnary output and the blood volume estima- 
tion Blood, plasma. 5 % scrum albumin, or 5*e dextrose in saline should be 
gnen as indicated Lov\ molecular weight dextran is useful because it gives 
volume replacement and reduces sludging in the microcirculation, but its value 
in these respects must be v-eighed against the tendency to cause a coagulation 
defect 

Cardiac competence can be tested in a patient with a borderline CVP (12- 
16 cm H-O) by infusing 500 ml 5?6 dextrose in wafer or 5 % serum albumin 
at 20 ml/mm If at the end of the infusion the CVP has not increased more 
than 5 cm H^O, and it falls to within 2 cm of the premfusion level, then 
cardiac competence can be assumed, at least for the present time 
Metabolic acidosis is common and becomes progressive if not corrected, 
in this case, 045*1> salmc, with one (44 6mEq) or two ampules of sodium 
bicarbonate added, is useful Sodium bicarbonate acts rapidly and provides 

riG 3 5 A basilic or brachial vein culdown aiihe elbow IS performed and a Urge 
pol>‘eth)tcne catheter is passed as far as the superior vena cava or until 
wide excursions m central venous pressure occur with each breath. Zero 
reference point for measurements is the middle of the antcroposfenor 
diameter of the chest Central venous pressure can also be measured by 
direct puncture into the subclavian vein under and parallel to the first 
portion of the clavicle (From Thai AP, Wilson RF In Current Problems 
in Surgery Chicago Year Hook Medical Publishers, Copyright © 1965 
Used With permission) 
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FIO 3*6 Balloon flotation catheter (Swan Canz) Catheter is insertet) into externa) 
jugular or subclaviao vein The balloon is inflated uith 0 8 ml of atr It is 
carried m the bloodstream through right atrium and right ventricle, 
eventually wedging in one of the smaller branches of the pulmonary 
artery Pressures can be measured which accurately reflect left ventricular 
eod«^asto]]c pressure 


good buffering action Lactate should not be used for correction of acidosis 
m these patients, because conversion to bicarbonate requires aerobic metab- 
obsm 

3. Antibiotics should be selected according to the organisms found on the 
Gram-stained smear, and on the basis of the previously known antibiotic 
sensitivities from similar organisms m the hospital in which the patient is 
being treated The intravenous route and massive dosage must be employed 
Penicillin (or ampiciltin) and chloramphenicol are the most generally useful 
drugs, but geniamycin is required to combat Pseudomanas infection Pemcillm 
should be given as crystalline peniciUm G in a dosage of 10 million units 
every 4 hours in intravenous fluids As an alternative to pemcillm, ampicillm 
!-2 g every 4 hours intravenously may be used Chloramphenicol is gnen as 
an intravenous bolus, 1 g m 100 ml saline e\ery 6 hours intravenously may 
be used In addition gentamycin 1 3 mg/kg body weight should be given 
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intravenous!) every 8 hours Ncphrotoxjc drugs should be avoided in the 
presence of oliguria 

Most cr)-stallinc pcmcillm is supplied in the form of the polassium salt If 
this IS being used, 60 million units of polassium penicillin G contains 90 
mEq of potassium, which raaj become a hazard in the presence of renal 
failure Because ampicillin ts in the form of the sodium salt, it should be 
used in preference to pcnictlltn under these circumstances Also, in the 
presence of renal failure gentam)Cin should be given on the basts of the 
following formula 

Scrum creatinine (mg/ 100 ml) x 8 = frequency of administration (in hours) 

It has been suggested that bactericidal drugs should not be cmplo)cd in 
septic shock because massive destruction of organisms could lead to massive 
titration of endotoxin This idea, however, is not borne out by expcnencc 
in clinical practice 

4 Glucocorticoids should be given in pharmacologic doses and appear to be 
useful (Table 3-5) Schumcr (1976) has rcccnll) reported on their efficacy in 
a controlled study Mcih) (prednisolone sodium succinate (Solu Medrol), 30 
mg/kg body weight per da) , or dcxameihasonc (Deendron), 6 mg/kg of body 
w-cight per da), should be given by continuous ininvenous infusion after a 
loading dose of meth)lprcdnt$olonc sodium succinate (125 mg) or dexa 
mclhasonc (20 mg) According to Sbden (1976), four times this dosage may 
be required (or the shock lung syndrome These agents probably exert a 
beneficial effect in at least four ways by stabilizing l)sosomes at the cellular 
level, by their inotropic action on the heart, by improving renal perfusion 
and by maintaining the blood volume Abrupt discontinuance after up to 72 
hours appircntl) produces no ill effects, so there is no need to follow n 
regimen of gradual withdrawal 

S. Vasomotor drugs should be given as indicated by the clinical state of the 
patient In septic shock, the primary aim of therap) is improvement of tissue 
perfusion rather than the restoration of normal blood pressure It may 
seem more knowledgeable to talk of alpha mimetic agents, bela-raimctic 
agents, alpha blockers and beta blockers but the fact is that nil these agents 
have been used successfully in the management of experimental endotoxin 
shock All these agents have an action on the myocardium and on the 


TABLE a-5 Mortality In Slareld Unlrtaltd 
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Group 


No of daithi 
par tout No ol pittantf 

No. ataroldi Slcroldt 

Total 

A (1959-6S) 

re 

0/12 

3/18 

B (1»ee-76) 

O'O 

4 43 

4/43 

Totil 

re 

4/55 

7/61 
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peripheral vascular bed Since the choice of drug wiU depend largely on the 
patient’s appearance, it is more dinically germane to talk of vasopressor and 
vasodilator drugs In the warm-hypoiensive phase, a vasopressor rather than 
a vasodilator drug is indicated We have found melaraminol (Aramine) to be 
the most useful of the vasopressor drugs m the management of this condition 
It IS given only m sufficient quantities to maintain systolic blood pressure at 
the lower limit that ensures an adequate urinary output 
When a patient is seen in the coId-hypotensive phase, however, generalized 
vasoconstriction is present, and there is usually also an element of hypo- 
volemia Volume replacement, and vasodilator drugs in small doses, is the 
treatment of choice at this stage Chlorpromazme (Thorazine), 5-10 mg 
intravenously every half hour, as needed, is the safest vasodilator When the 
central venous pressure is elevated, and the pulse rate is in the normal range, 
isoproterenol (Isuprel) may be used for its inotropic and vasodilator (beta- 
receptor) effects Because of its tendency to produce cardiac arrhythmia, it 
should not be used in the presence of a pulse rate in excess of 120 per minute 
i. Digitalization should be earned out when the central venous pressure uses 
above 1 6 cm H->0 and tachycardia is present If the serum potassium level is 
normal, lanatoside C (Cedilantd) 0 6 mg as an initial dose should be followed 
by 04 mg every 6 hours twice A maintenance dose of digoxin, 025 mg 
daily, IS then given and the patient is monitored by HCG and blo^ digoxin 
determinations if available 

Other measures are as follows Hepann administration should be considered 
{ clotting studies indicate the presence of a consumption coagulopathy — viz, 
hrombocylopenia, hypofibrinogenemta, a fall in fibrinogen factors V, VIII, 
and Xllf, and the presence of fibrin split products If a full coagulation profile 
IS not available and the patient is not responding to the standard treatment 
cited in the six steps listed, then hepann should tried Hepann should not 
be used simply as a routine There is no evidence that hypothermia or hyper- 
baric oxygen are of value in endotoxic shock More recently 1-dopamine, 200 
mg m 500 ml dextrose m water, given as an infusion, and titrated against 
the blood pressure, has been advised This is a very useful drug but must be 
used with care 

SURGICAL TREATMENT When scptic shock IS associated with a surgically re- 
movable nidus of infection, the focus must be removed In the woman with a 
septic abortion the nidus should be removed within 6 hours of diagnosis, pro- 
vided adequate supportive measures ate underway Usually removal can be 
dy* idihvtvnT oi' OV ceivix" tfiw* evavuav^uir ox* »xhr axXnuy wixXV ring’ 
forceps, followed by suction and sharp curettage However, when the uterus is 
over 14 weeks m size, complete evacuation by curettage is difficult and infected 
tissue may be left behind (Fig 3-7) Also, when the disease has advanced to 
the stage of microabscess formation in the myometrium, hysterectomy is the 
only logical surgical treatment (Pug 3-8) 

Hysterectomy should be considered if 1) the patient continues in shock 
following curettage and adequate supportive measures, 2) the uterus is more 
than 14 weeks’ m size, 3) the uterus is perforated, 4) the patient is oligunc, 
5) intrauterine Clostridium Helchu infe^on is diagnosed, or 6) a corrosive or 
toxic douche has been used The technique of hysterectomy should be tailored 
to fit the particular problem For example, in the presence of clostndial infec- 




FIO 3-7 Hysterectomy specimen demomirattng presence of unsuspected infected 
retained products 


tion, pedicle size should be kept small, so that a minimum of devitalized tissue 
IS left behind 

Septic pelvic thrombophlebitis with mvohcment of both o\anan and hypo- 
gastne vessels is not uncommon in patients with long-standing infected al»r- 
tions, postpartum endometritis, or chonoamnioniUs Septic pulmonary em- 
bolization ma> occur, and coalescing lung abscesses may be the ultimate cause 
of death 

Inasmuch as the undcrl)ing problem is septic rather than thrombotic, anti- 
coagulation is contraindicated unless a special problem exists Dgation of the 
inferior vena cava and ovanan veins is the treatment of choice, although 
heparin maj be Ined »hen aseptic thrombosis is suspected The transperitoncal 
route should be used to gam access to the ovarian veins Collins (1970) has 
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Flo, 3-8. Microabscess formatioo lo the myometrium foMowiog septic abortion 


reviewed the use of this operation m his extensive report on suppurative pelvic 
thrombophlebitis. Some have suggested that septic thrombosis can be treated 
successfully with heparin, but as pointed out by Cibbs (1976), in the patients 
treated “successfully,” the diagnosis has been a presumptive one. 

If va^ai delivery is not accomplished within 12 hours of the onset of 
choiioamnionitis, abdominal delivery should be seriously considered. It Is best 
accomplished by low transverse cesarean section. If severe infection or en- 
dotoxic shock is present, cesarean hysterectomy should be performed. Ligation 
of the inferior vena cava and ovarian veins should be carried out if there are 
palpable clots in the hypogastric or ovarian veins or if the patient has had a 
pulmonary infarction In an occasional patient with persistent anuria, dialysis 
may be required. In this case, consultation with a nephrologist is indicated (see 
Ch. 5, Acute Renal Failure as a Complication of Pregnancy). 


CARDIOGENIC SHOCK 
CARDIAC ARREST 

Sudden failure of the pumping action of the heart will lead to an immediate 
reduction in available blood volume. This can be caused by such conditions 
as myocardial infaraion, cardiac tamponade, or massive pulmonary embolism, 
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bui when It occurs m an otherwise healthy woman, It is usually referred to as 
“cardiac arrest " A common cause of the latter is anesthesia Cardiac arrest 
now occurs about once m esery 5000 instances of anesthesia administration 
(sceCli 13, Anesthetic Emergenacs) 

MYOCARDIAL INFARCTIOV 

The diagnosis is established from the paiienVs history and electrocardiographic 
evidence of myocardial ischemia An x ray film of the chest may show e\i- 
dcnce of cardiac enlargement with pulmonary edema Elevated levels of 
transaminase, in the absence of liver, pulmonary, or muscular damage, are also 
helpful in establishing the diagnosis The patient is usually cold and clammy 
with a low blood pressure If there is concomitant right heart failure, the 
central venous pressure remains high 

Discussion of detailed management of a patient with myocardial infarction 
can be found m many medical textbooVs and will not be dealt with here 

CARDIAC TAMPONADE 

This type of cardiogenic shock is the result of an effusion into the pcncardial 
sac, which interferes wuh diastolic filling of the heart and may result m a critical 
reduction m cardiac output, a fall m arterial blood pressure, and a reduction m 
tissue perfusion Pencardiocentesis is the definitive treatment and supportive 
therapy is also required For details of management the reader is referred 
tn the many medical textbooks on the subject 

PULMONARY THROMBOEMDOLISM 

Pulmonary infarction secondary to thromboembolism is one of tlie most 
common causes of maternal death In 50^ of cases the diagnosis is made only 
postmortem 

Pulmonary thromboembolism can occur without any obvious evidence of 
venous thrombosis m the veins of the pelvis or the lower extremity If the 
thrombosis results m partial vem occlusion, few local symptoms may occur 
Current studies using labeled fibrinogen scanning in patients after opera- 
tion have identified silent venous thrombosis of the lower extremities m ap- 
proximately 35*^ of them This is understandably frustrating because thrombo- 
embolism can be a preventable disease if the susceptible patient and the onset 
of the initial venous thrombosis can be identified clearly Although pulmonary 
embolism may occur at any time during pregnancy, labor or the postpartum 
period it most commonly occurs dunne the first ten days of the puerperium 
Thromboembolism is more common following cesarean section and in patients 
given estrogens for the suppression of lactation 


Pathogenesis 

In 1854, Virchow pointed lo a mad of factors contributing to the formation 
of venous thrombosis These arc still the important ones today and ate 1) 
alteralinn m the coagulation factors of the blood. 2) trauma lo ihc vessel wall, 
and 3) venous stasis 
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Changes m blood coagulation m the postoperative or postpartum state in- 
clude an increase in some of the intnnsic coagulation factors, especially factors 
Vin, IX, and X There is also an increase m fibrinogen, circulating fibnnolysin 
inhibitors, and platelet adhesiveness and aggregation in the 72 to 96 hours 
following surgery, and in the ten days after delivery Tissue necrosis from the 
surgical procedure may result in the release of thromoplaslm-Iike substances 
During the normal puerpenum the platelet count peaks around the tenth day 

There are extensive venous collaterals m the female reproductive organs 
Postpartum or postabortal pelvic infection contributes to setting up the nidus 
for venous thrombosis It is obvious that the enlarging uterine mass m preg- 
nancy results in diminished venous return from the lower extremities and the 
pelvic veins Venous stasis is extremely important in the production of venous 
thrombosis It results in platelet aggregation with adhesion to the vein wall, 
and the release of procoagulani substances that form an initial platelet, fibrin, 
and erythrocyte network This process eventually leads to thrombus formation 
The degree of postpartum immobilization is directly related to the incidence 
of thromboembolism, so early ambulation is important m the prevention 
of pulmonary embolization 

Once venous thrombosis is established, the size of the clot increases by 
aggregation, and a long friable clot may result Pulmonary embolization oc- 
curs by fragmentation of this clot, or by detachment of the entire clot from 
the vessel wall If the embolus is small, the patient may suffer few symptoms 
and survive If a large portion of the clot becomes detached, a major branch 
of the pulmonary artery may be occluded This will cause reflex spasm of other 
branches of (he pulmonary artery, and death frequently results, usually by 
cardiac arrest 

Diagnosis 

Pulmonary infarction often presents a problem m diagnosis This is unfortunate, 
for many patients die from a repeat episode while the physician debates the ad- 
visability of hepannization 

A very high index of suspicion is necessary, and should apply especially 
to the type of patient who is at high nsk for thromboembolic disease The 
following factors increase the incidence of pulmonary embolization in the 
pregnant woman age over 35 years, obesity, immobihly or paralysis, pulmonary 
disease, cardiac disease, diabetes melhlus, malignancy, ascites, polycy'themia, 
varicose veins, a previous history of thrombophlebitis, prolonged airline travel, 
nbf avif ijL* jbmrronwf Arc Obr supprcssiwr oi* xbinbv^ijiT xY nVesir !irgi'r-nsir 
factors are kept m mind, then the diagnosis of pulmonary embolism is more 
likely to be made in the patient who suddenly experiences chest pain or 
djspnea Moreover, it is obvious that prophylactic measures should be taken in 
these high-nsk patients to prevent the initiaf jjenpheral thrombosis 

Clinically, small emboli may be asymptomatic When symptoms do occur, 
tachypnea or dyspnea are the earliest and most common ones If the embolus is 
large, there may be an increase m pulmonary artery pressure, which eventually 
will cause nght ventncular strain or failure Return of blood to the left ventncle 
IS impaired, and left ventncular output will fall The patient then exhibits the 
usual signs and symptoms of shock tachycardia, hypotension, coldness of the 
skin, and diaphoresis Cyanosis frequently accompanies pulmonary thrombo- 
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embolism Impairment of coronary blood flow may result rn angma Diminished 
cerebral circulation products confusion or ^ncopc There is frequently a feel* 
mg of impending doom Hemoptysis and pleuritic chest pain occur later, after 
the segment supplied by the blocked artei) is infarcted 
On examination, the chest may appear normal or there may be a famt fnc* 
tion rub imth rales In lime, tenderness of the intercostal muscles overlying the 
area of pleural reaction may develop Neck veins are frequently distended, and 
the central venous pressure may be elevated as a result of right ventncular fail 
urc Pleural effusions arc uncommon at an early stage but eventually may be- 
come quite massive Abdominal examination may reveal marked muscle guard 
mg, that simulates the ngidity seen tn acute abdominal conditions If iliofemoral 
thrombosis is present, the entire leg may be swollen and tender If popliteal or 
posterior tibial venous thrombosis is present, examination may reveal edema of 
the foot or calf, tenderness along the femoral vein, or calf pain on dorsiflexion 
of the foot (Homans’ sign) Pain in the calf may be elicited m venous throm- 
bosis by plaang a sphygmomanometer around the thigh and pumping it to 
160 mm Hg of pressure (Lowenberg’s sign) Excessive pressure on the calf and 
repeated attempts to elicit Homans* sign may result in embolization and should 
therefore be avoided t\'hco pelvic examination may reveal the presence of 
uterine and parametnal tenderness consistent with pelvic infection, the posslbil 
ity of septic pelvic thrombophlebitis must be considered 

EMERGENCY DtACVOSTlC TESTS FOR PULMONARY EMBOLISM A battery of tCStS 
suggested by Dolcn and Dexter (1976) provides both a method of diagnosis 
and a guide to management (Table 3-6) 

ROENTOENOGRAPMic EXAMiNATjos X-tay films of ihc chcst may be useful In 
confirming Ihc suspicion of pulmonary infarction However, emboli frequently 
produce no shadows for days On the other hand, frank consolidation, pleural 
effusion, and elevation of the diaphragm may be seen Serial chest x rays are 
required (or demonstration of progressive pulmonary parenchymal changes, 
and of development of dilatation of the main pulmonary artery and right ven- 
tncle All ihc« changes, however, are nonspecific and may be seen in con- 
gestive failure, atelectasis, and pneumonitis 

ELECTROCARDIOGRAM An ECG may be of help In the differential diagnosis 
of pulmonary and cardiac infarction In pulmonary embolism the ECG may be 
normal or merely show a sinus tachycardia In massive pulmonary embolism, 
It may show n^t axis deviation and right axis strain with peaked P waves 
and occasionally S-T segment changes mdicauve of right ventncular strain 
or ischemia Acute cor pulmonale i$ almost always due to pulmonary em- 
bolization. provided a recent previous ECG traang Is known to be normal 

BLOOD cuEMtSTRY STUDIES Both tactic dchydrogtnasc (LDH) and the serum 
bilirubin may be elevated, while the serum glutamic oxaloacetic transaminase 
(SCOT) level is usually normal A normal SCOT value 24-48 hours after the 
onset of chest pain almost always excludes myocardial infarction Szucs (1971) 
has shown that this tno of laboratory tests is diagnostic in approximately only 
12^c of known cases of pulmonary embolization Blood gas determinations 
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TABLE 3-6. Emergency DIagnoedc Tetts for Pulmonary EmbaKsm 



Findings aug- 


Therapeutic ImplI- 


gestfve of pulmo- 

Aids to differential 

cation If pulmonary 

Test 

nary embolism 

diagnosis 

embolism fs present 

ECQ 

Right axis shift 

To rule out acute 

Detection and 


(S103T3). right 

myocardial 

treatment of 


ventricular strain, 
and new Incomplete 
right bundle branch 
block 

fnfanrtion 

arrhythmias 

Chest roent- 

Enlargement of main 

To rule out 

Presence of acute 

genogram 

pulmonary artery 

pneumonia and 

right ventricular 


and nght ventricle. 

congestive heart 

enlargement 


infiltrate, pleural 

failure 

Indicates life- 


effusion, elevated 


threatening 


diaphragm, or 
asymmetry of 
vasculature 


embolism 

ArterJaf 

Low PQnna PCOi 

Normal PO 2 nearly 

Guide 10 oxygen 

blood gases 

are nearly constant 

excludes acute 

therapyandgurde to 


findings In acute 

pulmoriary 

prognosis 


embolism 

embolism 


Central venous 

Elevated (if right 

If hypotension Is 

Central venous and 

pressure 

ventricular failure 

present, low CVP. 

PA catheters 

(CVP) 

Is preserit) 

normal PA pressures 

provide route for 

Pulmonary 

Increased PA systolic 

nearly exclude 

administration of 

artery 

and diastolic 

pulmonary 

drugs or fluids and 

catheter 

pressures normal 

embolism es cause 

ready access to 


wedge pressure 

of hypotension 

blood sarnples 

Lung scan 

Segmental perfusion 

Normal scan excludes 

Extent of avascular 


detects that 

pulmonary 

areas serves as a 


ventilate normally 

embolism Scan 

guide to severity of 



may be equivocal 

pulmonary 

embolism 

Pulmonary 

Finding delects due to 

Normal angiogram 

Most accurate guide 

angiography 

presence of emboli 

excludes significant 

to extent of 


cutoffs of 

pulmonary 

embolism 


pulmonary arteries 

embolism 



jDaten JE, Dexter L. Pulmonajy embolism in Weil MH. Shubin H |«ls) Crtiical Care 
Medicine Hagerstown, MO, Harper & Row, 1976 ) 


wll reveal low Po^ and Pcoj in nearly all patients with acute pulmonary in- 
farction, so a normal POj almost completely excludes this diagnosis. Lung scan- 
ning with or lechnetium-Iabeled macroaggregates of albumin has inaeased 
the diagnostic accuracy in recent years. The method demonstrates abnormali- 
ties in the distribution of blood flow in the lung and areas of pulmonary artery 
obstruction. The evidence is only presumptive, as the procedure cannot dif- 
ferentiate between pulmonary embolization and other disease processes produc- 
ing segmental decreased arterial flow, ie., pneumonia, atelectasis, pneumo- 
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ihorax, carcinoma, or granulomatous disease However, it is more dependable 
than the chest x-ray and is a better screen lest for pulmonary abnormalities 
if the patient’s condition permits its use. 

PULStovARY ARTERIOGRAPHY Rccenll), aflenography has been used to provide 
positive angiographic evidence of the extent and anatomic location of the 
pulmonary embolus I) in patients who have equivocal findings suggestive of 
pulmonary embolization or 2) m patients with massive pulmonary embolism 
who may require immediate emboleciomy Most authorities agree that pul- 
monary artenography is the most definitive diagnostic study, and it should be 
employed whenever there is a serious question as to diagnosis The pulmonary 
artery pressure can also be measured by this technique As Bonnar has 
pointed out, the nonmvasive techniques of ultrasonography, plethysmography, 
and thermography have not yet been adequately evaluated m pregnancy or the 
pucrperium Laboratory methods such as estimation of serum fibrinogen or 
fibrin degradation products and plasma levels of beia-fhromboglobuhn are 
being investigated, but the nonspecific nature of these assays, especially in preg- 
nancy, presents a difficult problem 


hfanagement 

pREVtvTiOM This consists of the identification of the patient who is at high nsk 
for thrombophlebitis Mattingly and Wilkinson (1973) suggest that if prophy* 
laxis against thromboembolism is to be achieved once the high risk patient is 
identified, prophylactic measures must be directed toward prevention of 
venous stasis in the lower extremities 

In surgery, the most practical method of improving venous return from 
the legs IS to elevate the Utter 15® above the honiontal Thus when the patient 
IS placed tn the Trendelenburg position the legs should be kept straight rather 
than bent at the knee Cushtonine the heel with a pillow on the operating table 
will prevent compression of the deep leg veins in the calf Several techniques, 
such as galvanic calf stimulaiion, encasing the legs m a plastic envelope with 
rhythmic alterations of pressure, and passive flexion and extension of the foot, 
have been shown to improve circulation m the legs during surgery 

Various drugs such as heparin, sodium warfarin, dextran, and salicylates 
have been utilized in an cfTori to prevent surgical thrombophlebitis in the 
high mk paiicnt Adminislraiion of low dosage hepann (5000 USP units 
2 hours before surgery, and every 8 hours thereafter for 5 postoperative days) is 
an eflcctivc method of preventing postopetaUve venous thrombophlcbsus tn lh« 
patient who has undergone cesarean section or cesarean hysterectomy Gordon- 
of venous fftrombosis in rftc paficnf undVr- 
gomg operation can be reduced to onc-sixth the expected rate by prcoperativc 
hepannization Bleeding i$ not a problem because this dosage has a negligible 
cllect on the clotting time of the pitient The high-risk patient should be 
similarly treated even with a normal vaginal delivery 

Once a patient develops a deep venous thrombovis, she should be given 
anticoagulants if they are not contraindicated The contraindications to anti- 
coagulant therapy arc as follows I) blood dyscrasias, 2) ulcerative lesions 
of the gastrointestinal tract, 3) subacute bacterial endocarditis, 4) severe hyper- 
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tension with a history of encephalopathy, and 5) severe hepatic or renal 
disease 

Our method of anticoagulation of the patient with deep vein thrombosis is to 
give 5000-10,000 units of heparm intravenously every 4-6 hours The dose is 
adjusted according to the clotting time or partial thromboplastin time (PTT), 
which IS determined 30 mm poor to administration of the hepann The goal is 
to maintain a clotting time two or three times normal A range of 40-60 sec 
m PTT usually indicates that therapy is satisfactory Around the fifth day the 
patient is started on an oral anticoagulant, usually sodium warfann, and com* 
bined therapy is maintained for about 5 days At this lime, the heparin is gradu 
ally discontinued and the patient is maintained on the oral anticoagulant for 6 
weeks after symptoms of thrombophlebitis have subsided During this period 
the prothrombin time (PT) is checked twice a week and the dose is adjusted to 
keep the PT at two to two and one half times normal The patient is iso kept 
at bed rest with the leg elevated until all symptoms have subsided 

In cases of iliofemoral thrombosis immediate surgical therapy may be neces- 
sary to prevent propa^tion of the clot into the vena cava with consequent 
pulmonary emboliaation However, anticoagulant therapy should be tned first 
Even after the patient is aniicoagulated, thrombectomy to remove the obstruct- 
ing thrombus may still be required, and anticoagulation reduces the incidence of 
postembolectomy embolism It also reduces the incidence of the disabling post- 
phlebitic syndrome 

TREATMENT If an acutc pulmonary embolism does occur, the initial and im- 
mediate treatment must be with intravenous hepann m a dose of 10,000-15,000 
units (USP) This may help achieve immediate improvement of lung perfusion 
while the alveolar oxygen concentration is enhanced by the use of nasal oxygen 
or a respirator Artenal Po should be measured at once An increase in the 
arterial Po-. wuhm 30 mm and a decrease m the respiratory rate indicate im- 
provement and a more favorable prognosis If there is no improvement and the 
patient continues to go doivnhili, pulmonary embolectomy may be required as 
an immediate life saving procedure Other therapeutic adjuvants are as follows 
Moiphine sulfate (10 mg) is usually given and repeated in 1 hour, if necessary, 
to allay pam and anxiety Rapid intravenous digitaliration should be earned out 
with lanatoside C (Cedilanid) an inilial dose of 0 8 mg intravenously followed 
by 0 4 mg every 4 hours to a total of 1 6 mg If the patient survives, she is 
started the next day on digoxm, 0 25 mg daily For hypotension metarammol 
(Aramine), 100 mg m 5% glucose, is useful for its known inotropic effect, 
wAicA nnprovey coronary an'enaf pcnbsion and* myocartAai’ rtincAon Amincf- 
phyllme, 250-500 mg intravenously, can be used to alleviate dyspnea 

If the patient survives, anticoagulation with hepann is best continued as an 
intravenous infusion of 600 units per kilogram of body weight per 24 hours, 
altered m accord wth clotting time or PTT An oral anticoagulant such as 
warfann (Coumadin) is started after 1 week of hepann therapy The hepann 
is then tapered off over the next 72 hours Thereafter, the patient is mamtamed 
on sodium warfann for a penod of 6 months to 1 year at a dose level which 
decreases the prothrombin time to approximately 25% of the normal value 
When the embolus is thought to have originated m the legs, the patient is con 
fined to bed with the le^ elevated to about 15® for about 5 days 



NEUROGENIC SHOCK 


ASPIRATION OF VOMITUS 

This IS the most common cause of maternal death from general anesthesia It 
can also occur in the course of high spinal anesthesia Aspiration of particulate 
matter causes atelectasis and perhaps ultimately lung abscess formauon Aspira 
tion of gastric secretions causes a severe chemical pneumonitis (Mendelsons 
s>’ndrome) (seeCh 13 Anesthetic Emergencies for details) 

SPINAL HYPOTENSION 

High spinal anesthesia that causes rcspiraloiy paral>’sis and cardiogenic shock 
IS the second most common cause of maternal anesthetic death This can occur 
with improperly given caudal or epidural anesthesia The basic problem is that 
the capaaiy of the vascular bed is suddenly increased with the production of 
relative hypovolemia. For discussion of the prevention and management of 
spinal hjpotension sceChapterlB Anesthetic Emergencies 

INVERSION OF THE UTERUS 

This condition is probably more common than is reported because most cases 
are the result of nustnanagement of the third stage of labor The rate of occur 
rence U probably about 1 in 5000 vaginal deliveries 

Predisposing Facton 

1 Attempts to hasten the third stage of labor by combined traction on the cord 
and fundal pressure on a relaxed uterus 
2 . A ihm walled hypotonic uterus with a patulous cervical canal 

3 A fundal myoma 

4 A previous history of inversion 

Management 

1 Shock must be combated with adequate blood transfusion oxygen and elcva 
tion of the legs as described earlier With inversion of the uterus shock Is 
out of proportion to blood loss 

2 The patient is deeply anesthetized 

3 If the placenta is siiU attached to the uteune vxall it should be removed and 
the uttrvss itpUctd vo th* nomaV po^Aion H the condition is recognized at 
an early stage this can usually be achieved by upward digital pressure on the 
inverted fundus wh^e counter tnciion is applied using ring forceps on the 
anterior and postenor hps of the cervix. 

It IS advisable to keep the hand within the cavity until the uterus is felt to 
contract under the influence of intravenous oxjiocin 

4 The uterus should be packed with gauxe after replacement to help retain it m 
pos non 

VSTien Invrrsion Is not recognized for several hours repositioning via the 
vagina ma} become impossible because of edema In this case Huntingtons 
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operation is a simple abdominal curative procedure m which the inverted 
fundus js pulled up from the depth of the inversion by progressive traction 
with tenaculum forceps until the fundus is in the normal position Operauve 
treatment should not be attempt^ until the patient is out of shock, unless 
hemorrhage is severe The senous nature of inversion of the uterus is ap- 
preciated by recalling that even among recopiized and treated cases, the 
mortality is about 10% 

ELECTROLYTE IMBALANCE 

Severe loss of fluid or electrolytes may result in shock This may be seen in the 
diuretic phase of acute tubular necrosis, when inadequate attention has been 
paid to fluid and electrolyte replacement It is also common m traumauc shock 
because fluid is sequestered in the traumatiaed organs Often fluids must be given 
until the patient has gained 3 kg m weight in order to mainlam an adequate 
central venous pressure In these patients, when homeostasis is established, 
excess fluid is lost by diuresis In the patient with shock, but without heart 
disease, fluids containing sodium are of paramount importance in expandmg 
the intracellular fluid volume Sodium bicarbonate should be used in preference 
to Ringer’s lactate, since the ability of (he liver to convert lactate to bicarbonate 
is reduced in severe shock When a patient is in the late phase of primary shock 
with metabolic acidosis present, S% dextrose in water with the addition of 
sodium bicarbonate is preferable to Ringer’s lactate Isotonic sodium chloride 
may also be used for the expansion of the fluid in the extracellular space, but if 
a large volume is given wthout buffer it may potentiate the acidosis 
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Life-Threatening 

Infections 

Denis Cavanagh, Ralph E. Woods 


When I took back upon the past I can onty dispel the sadness t^hich 
falls upon me by gazing into that happy future sihen the infection Hi/f 

be banished 

/gnalz Philip Semmeltieis {!81S~IS65) 


The dream of Semmelweis has not >etbcen fulfilled, and even 
today infection is one of the three most common causes of 
maternal death in the United States In addition, maternal in- 
fections and their treatment result m an increase in the still- 
birth rate and in infant morbidity and mortality Two of the 
reasons for the persistence of infection as an important cause 
of maternal death have been the overdependence on antibiotics 
and the neglect of good aseptic technique Also to be con- 
sidered IS that many antibiotics used to combat life-threatenmg 
infections during pregnancy have not been approved for use m 
pregnancy by the Food and Drug Administration (USA), and 
so the benefit to the mother must be balanced against possible 
damage to the fetus 

Although almost any infection can become serious in preg- 
nancy, this chapter will concentrate on those infections that 
are most commonly lethal to the mother or her baby 

Most of the life-threatemng infections are now hospital- 
acquired Aerobes, such as E cob, enterococci and beta- 
streplococci, and anaerobes, such as Bacterotdes fragihs, are 
J.ht .msuv' .infer- 

tions are mixed, so two or three antibiotics arc usually required 
tor adequate control Although an infection may be fatal be- 
cause of the vinilcnce of the organism, as with Chsindium per- 
fringens, mortality may result from failure to dram an abscess 
cavity or to remove a septic focus harboring more mundane 
organisms Viral infections such as inlluenza may be senous 
for the mother, and even a mild maternal herpes simplex m- 
fcction may be fatal if transmitted to the baby 
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ANTEPARTUM INFECTIONS 

The pregnant woman often develops complaints that may be explained by the 
altered physiology of normal pregnancy Hrae allotted to prenatal visits in a 
clinic or m a busy practice is usually short, and the examination may be per* 
formed totally or m part by an obstetnc nurse Also, if the signs of impending 
infection are minimal, the problem may not be recognized until overwhelming 
sepsis occurs Even when the presence of infection is diagnosed, the patient may 
not look, appreciably til, and the treatment may therefore be inadequate Pro- 
tracted infections, masked by inappropnate antibiotic therapy, are especially 
dangerous because a patient may be harbonng a serious infection despite a 
normal temperature and a normal while blood cell count 
Although septic shock is not commonly seen by the practiang physician, one 
must be alert for it when a pregnant patient has a gram negative infection Ap- 
propriate measures must be taken for its early recogmtion and treatment (see 
Ch 3, Shock) Several specific conditions that confront the obstetrician fre- 
quently in his practice and may progress to severe sepsis will be discussed 

SEPTIC ABORTION 

Elective abortion has become an accepted procedure in the United States since 
the Supreme Court decision of January 22, 1973 Whether this has markedly 
decreased the number of poorly executed illegal abortions, as is frequently 
claimed, or whether even these are being done more professionally, there is no 
doubt that fewer patients with infected abortions are now being seen However, 
sepsis following first- and second-trimester abortions has not been ehminated, 
and it remains as a sigmficant cause of maternal morbidity and mortality 

Diagnosis 

The patient commonly presents with the characteristic signs of sepsis a tempera- 
ture range of 100-105“ F (38-40 6“ C), lower abdominal pain or cramping, 
malaise, headache, and a serosanguineous discharge Frequently, because the 
patient thinks the symptoms are caused by the abortion, she delays seeking 
medical care Delay mav also occur if she had received prophylactic antibiotics 
when the abortion was performed, as the infection may manifest itself only after 
cessation of therapy 

Management 

The following steps should be taken 

1. Obtain upright and flat x ray films of the abdomen to look for interstitial 
gas, air under the diaphragm or the presence of a foreign body, so that 
perforation of the uterus may be ruled out 

2. Obtain a chest film to rule out pneumonitis and to use as a base line for 
future reference 

3. Draw blood for typing and crossmatching, complete blood count, serum 
electrolytes, blood urea nitrogen, serum creatinine, and sedimentation rate 

4. Start an intravenous infusion of 5% dextrose with saline so that constant 
intravenous access is available 
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5. Insert a Foley catheter so that unnary output may be recorded hourly 

6. Have vital signs recorded every 15 mm until the patient has responded to 
therapy 

7. Insert a central venous pressure catheter into the antecubital, subclavian, or 
external jugular vein and advance into the supenor vena cava to record 
central venous pressure every 15 mjn or as indicated (normal range, 8-16 
cm H O) Alternatively, insert a flotation catheter of the Swan Ganz type 
into the antecubital vein to measure the pulmonary artery wedge pressure 
(normal range, 6-12 mm Hg) 

8. Obtain sv.abs of the endometrial cavity for Gram stained smear and for 
aerobic and anaerobic cultures 

9. Administer antibiotics of the appropriate type intravenously, and preferably 
m combination Ampicilhn (I~2 g every 4 hours) unth gentamycm (I 3 
mg/kg body weight every 8 hours) and clindamycin (600 mg every 6 hours) 
or chloramphenicol (I g every 6 hours) are effective against almost all 
organisms 

JO, Undertake surgery to remove the septic focus within 6 hours Usually sharp 
curettage removes residual products of conception more effectively than 
blunt or aspiration curettage 

In a patient who does not improve despite adequate medical treatment and 
curettage or who shows evidence of myometritis with pentonifis or who has a 
uterine perforation, a hysterectomy is usually necessary Most would agree that 
a hysterectomy is indicated when the abortion has been chemically induced 
When gas gangrene is present, the uterus is usually very tender, and gas 
formation hemolysis, shock, and renal failure may occur A Gram stained smear 
15 very useful for making an early diagnosis Intravenous crystalline penicillin 
supportive therapy, and hysterectomy give the best results Hyperbanc oxygen 
may be useful but polyvalent antiserum is not 

ANTEPARTUM SEPSIS AND THE INTRAUTERINE DEVICE 

Genital sepsis as a complication following the insertion of an lUD or related to 
an in siHi device has been a recognized hazard for many years However, not 
until recently has the literature clearly described a symptom complex of over- 
whelming sepsis and maternal death caused by the presence of an lUD in the 
gravid uterus This problem usually develops late in the first semester or m the 
second trimester of pregnancy 

0tagnosis 

The patient often presents with symptoms suggestive of an upper respiratory 
tract infection In the presence of mild or moderate infection, abdominal dis- 
comfort and a brownish watery discharge are common In severely infected 
patients high fever, chills prostration, signs of septic shock, and death within 
24-48 hours after the onset of symptoms have been reported 

hfanagemcnl 

If, upon speculum examination, the lUD string is visible, the lUD is best re- 
moved If the string is not visible, the patient must be treated as for a septic 
abortion with intravenous antibiotics intravenously, and uterine evacuation. 
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ACUTE PYELONEPHRITIS IN PREGNANCY 

Pyeloncphntis m pregnancy has been re«>gnircd as a major problem for over a 
hundred years Although it is a common cause of maternal morbidity, it is rarely 
a cause of maternal mortality 

Kass has suggested that the patient with asymptomatic bactenuna at the time 
of her first prenatal visit is at nsk of developing pyelonephntis dunng her prcg 
nancy The incidence of bactenuna at the first prenatal visit has been reported 
to be approximately 6% of patients, and of these, approximately 30% develop 
pyelonephntis during the pregnancy More significantly, almost 30% of patients 
in whom bactenuna was diagnosed dunng pregnancy were still bactenunc 10- 
14 years later, and many showed signs or symptoms of chronic renal disease 
Pyelonephritis dunng pregnancy has also been reported to increase the incidence 
of premature delivery, but there is some disagreement about this However, the 
problem for the mother is a major one, and only with the prompt treatment of 
asymptomatic bactenuna and the more adequate treatment of acute pyelone 
phntis will It be sigmficanlly diminished 

Management 

Each patient must be investigated for asymptomatic bactenuna at the time of 
her first prenatal visit If bactena are seen m a Gram stained smear from an 
unspun, clean catch unne sample or if a quantitative unne culture has a colony 
count in excess of lO’/ml, (he patient should be treated 

Repeated evaluations throughout pregnancy and at the |>o$tpartum visit are 
essential If the patient develops symptoms of acute pyelonephntis dunng preg 
nancy, she should be admitted to the hospital at once and a Cram stained smear 
and unne culture (with antibiotic sensitivity testing) should be performed on a 
clean catch midstream or catheter specimen of unne A regular urinalysis should 
also be performed, of course A patient who is febrile, with or without costo- 
vertebral angle tenderness should be admitted (o the hospital. Either ampicillm 
(1 g every 4 hours) or cephalothm (2 g every 6 hours), given intravenously, is 
usually effective, both drugs are relatively safe for use in pregnancy and arc 
cleared via the unnaiy tract 

Occasionally, a patient presents with symptoms of pyelonephntis, but micro- 
scopic examination of the unne (ails to reveal pyuria When this occurs, the 
physician must continue to observe the patient and if pyeloncphntis is still a 
major diagnostic consideration, a ureteral catheter must be passed to rule out 
obstruction Patients should be encouraged to be on the left side because this 
allows better drainage of the nght kidney dunng pregnancy 

Antibiotic fnerapy ^noUld be contiiroed lor at ^trast 6ays alter remission 
of signs and symptoms of infection Some investigators, such as Kass (1970), 
suegest continuance of therapy for the duration of pregnancy 

Close follow up of the patient after discharge is important because recurrence 
of infection is common Thorough evaluation of the unnary tract, including 
intravenous urography, is essential 4-6 weeks after delivery 

Because of the prevalence of gram negative bactena, especially Escherichia 
coll as the ctiologic agents of pyelonephritis in pregnancy, the phjsician must 
be prepared to diagnose and manage the septic shock syndrome in these patients 
Although this is an uncommon cause of septic shock, management is difficult 
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because Jt is entirely medical, there being no readily removable septic focus in- 
volved 


MATERNAL PNEUMONIA IN PREGNANCY 

There are changes m every maternal physiological system during pregnancy 
Many of these are compensatory and protecti\e in nature, and certain ones may 
explain the propensity of pregnant women to develop certain t)'pes of infection 
(unnary tract changes are the classic example) Changes m pulmonary physiol- 
ogy dunng pregnancy have been propos^ as the basic explanation for the 
deadly qualities of a number of pneumonic processes m pregnancy From the 
health care viewpoint, it is essential not to underestimate the potential for danger 
that exists m upper respiratory infections dunng pregnancy Besides contnbutmg 
to maternal mortality and morbidity, they may affect the fetus unfavorably 
Moreover, diagnostic and therapeutic measures that would ordinanly be utilized 
can affect the fetus Consequently, a complacent attitude on the part of the 
physician toward these conditions entails considerable nsk, even though fatal 
complications are relatively rare 

From the clinical standpoint, three of the more important pneumonias are 1) 
influenza pneumorua, 2) vancella zoster pneumonia, and 3) Diptococcus 
pneumoniae pneumonia Schwarz and Fniiierman have provided a succinct re- 
view of the subject ( 1976) 


Influenza Pneumonia 

Respiratory involvement may be caused by pure influenza virus pneumonia and 
a superimposed bacterial pneumonia In the pregnant woman, the viral form ts 
thought to be more lethal, but differentiation is diiGcult and clinical management 
is the same for both Usually there are prodromal symptoms, lasting 6-12 hours 
They include malaise, myalgia, and chills followed by fever, headaches, eye pain, 
nasal congestion, or mild pharyngitis About the third day, signs and symptoms 
of pneumonia usually appear — cough, dyspnea, mucopurulent sputum or hemop- 
tysis, and pleuntic chest pain Physical examination reveals basilar inspiratory 
rales, and the patient is acutel} dl In severe cases, the chest x-ray film shows 
bronchopulmonic infiltration, frequently involving more than one pulmonary 
segment The WBC count may be low, normal, or moderately elevated Gram- 
siained sputum smears show an insignificant number of bacteria, unless super- 
imposed infection has occurred 

MANAGEMENT The majonty of viral infections are relatively mild, but infection 
can be severe enough to cause maternal death, usually within 24-48 hours after 
the clinical features of pneumonia appear Severe cases require hospitalization, 
and reverse isolation is advisable Consultation with the pulmonary and anethesia 
services is advisable because of the likelihood of cardiopulmonary failure and 
the need for intubation Patient monitoring should include central venous pres- 
sure and artenal blood gas determinations Vigorous respiratory therapy is 
appropnate Antibiotic therapy is used because of the likelihood of supenmposed 
bacterial infection, but onl> after sputum and blood cultures are obtained 
Oxacillm and gen tamycin are currently the drugs of choice 
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Pregnant women are susceptible to influenza, and are therefore considered 
suitable candidates for influenza shots, especially when there is likelihood of an 
epidemic The \iruses readily undergo mutation, however, and it is advisable to 
check the periodic public healtli bulletins on the subject The recommendations 
contauied within them should be followed 


Vancclla-Zoster Pneumonia 

This IS the result of disseminated disease Clinical symptoms of pneumonia 
usually de\eIop 1-6 days after the appearance of the skm rash The first signs 
are a dry, nonproductive cough with tachypnea, dyspnea, and a temperature of 
102® F or more The cough may become productive and is often blood streaked. 
Chest x*ray examination may show marked vascular changes with characteristic 
acmonodular infiltrates 

MANAGEMENT In the acute situation, treatment is similar to that used for in- 
fluenza pneumonia Susceptible pregnant women may benefit from the admmis 
tration of hyperimmune serum within 72 hours after exposure 


Diplococcus Pneumoniae Pneumonia 

In pregnancy, lobar pneumonia results in a 2-3% mortality Early recognition 
and aggressive therapy may be life saving Typically, onset is sudden, with a 
shaking chill, headache, sharp pain in the involved hemithorax, and cough with 
the early production of pinkish sputum Rusty sputum, when present, is prac- 
tically diagnostic D>spnea is marked The classic signs of consolidation may be 
lacking, but fine rales and suppressed breath sounds can be beard over the in- 
volved area Chest x-rays may yield the only positive evidence of pulmonary 
consolidation Sputum smears may show gram positive encapsulated diplococci 
and numerous polymorphonuclear leukocytes 

MANAGEMENT Supportive therapy includes hydration and oxygen administration 
Antibiotic therapy is initiated after sputum and blood cultures are obtamed 
Pemcillin G, in intravenous doses of 20 million units per 24 hours, is recom- 
mended For patients allergic to penicillin, other drugs must, of course, be used 
— c g , erythromyan or lincomyan Cephalosporins are also effective but cross- 
reactions may occur Treatment should be continued until the patient has been 
afebnle for 48 hours 


■Relation lol-abor anaDelivery 

These infections may occur at any time dunng pregnancy Moreover, they may 
initiate labor Although primary attention should be focused on (he acute 
process, appropriate planning for (he management of labor and delivery and for 
care of the newborn is also essential A recurring problem is the patient who is 
scheduled to have a repeat cesarean section, who then develops an acute 
respiratory problem 1 or 2 days before the elective operation In the interest of 
mother and infant, extreme caution is advisable The operation may have to be 
postponed 
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FETAL INFECTIONS IN PREGNANCY 


Matcma! infection may affect the fetus either by hematogenous spread across 
the placenta or by ascending infection from the maternal genital tract Many 
organisms, bactenal, viral, and protozoal can affect the fetus (Table 4-1) Our 
concern here, however, is with late perinatal infection or amnioiic infection, 
commonly associated with premature rupture of the membranes and prolonged 
labor. 

The incidence of neonatal infection following membrane rupture rises directly 
with the length of time from membrane rupture to delivery, and shows an in- 
verse relationship with birth weight (Fig 4-1, 4-2) Tlie work of Larsen, Snjder, 
and Galask (1974) demonstrates that amniotic fluid has bactena-inhlbiting 
factors and that this aniibactenal effect ts less effective m prematunty and post- 
matunty This finding explains at least in part, why some patients and not others 
develop amniotic fluid infection following membrane rupture When infection 
of the amniotic sac docs occur, the fetus can swallow and inhale the infected 
material, and it may spread farther, to the bloodstream or meninges 

The diagnosis of fetal infection is very difficult Fetal tachycardia is the only 
sign available to the obstetrician Since concomitant maternal infection w^U often 
be present, this is not very significant except as a sign of fetal distress, the treat- 
ment of which is the same as the treatment of maternal intrapartum infection — 
I e , delivery Cultures should be taken from every potentially infected infant, 
and the pediatrician must be mformed of the possibility of neonatal pneumonia 
and septicemia 

Viral Infectiooi 

Consideration of the various viral infections that can occur during pregnancy 
reveals that the gravida is often spared while the sequelae of these diseases 
impinge upon the fetus Recently, a group of several diseases has been labeled 
the TORCH complex The mnemonic TORCH is defined as follows TO for 
toxoplasma, R for rubella, C for cytomegalovirus, and H for herpes simplex 
The infectious agents of these diseases have little m common except their malign 
effects upon the fetus Toxoplasmosis is a parasitic disease which may cause 
serious disease m the fetus Rubella virus and cytomegalovirus cause congenital 
abnormalities Although herpes has not been shown to cause anomalies, it does 
cause severe infection and often the death of the baby Cytomegalovirus and 
herpes simplex are DNA viruses, while the rubella virus is an RNA virus 

Route of Infection The fetus may become infected by several routes trans- 
placental passage, direct invasion through the membranes, or direct contact 
dunng delivery (After birth, nursing infants may become infected by ingestion 
of infected milk ) Examples of all of the routes have been documented except 
for direct invasion through the fetal membranes Since it has been shown that 
bacteria from the cervix or vagina can be isolated from the amniotic fluid after 
traversing the membranes, it is not unreasonable to assume that viruses can 
follow the same route 

The obstetrician must be awnre of the vanous disease entities and, whenever 
possible, be able to recognize them during the antepartum and early postpartum 
penod Maternal antibody tilers are valuable if acute and convalescent blood 
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TABLE 4>1. Felomal«mat lRtacU«i 


Disease 

Time of Transmission 

Teratogenic Ellects 

Rubella 

First trimester; early second 
trimester (problematical) 

Cataracts glaucoma 
retinopathy, 
microphthalmia, 
microcephaly, congenital 
heart disease 

Toxoplasmosis 

First trimester 

Microcephaly, hydrocephaly, 
cerebral calcifications 
chorioretinitis 

Cytomegalo- 

virus 

Throughout pregnancy 

Microcephaly, cerebral 
catcillcations 

Herpes simplex 

First trimester 
(transplacental), 
intrapartum 
(transplacental), 
ascending and direct 
contact 

Chorioretinitis 

miciocephaly 

microphthalmia 

Varlcelta 

First trimester and 
intrapartum 

Chorioretinitis 
microcephaly limb 
deformities 

Group 6 

First trimester and 

Provisional essn GU 

eoxsackle 

virus 

late in pregnancy 

anomalies hare Up. cleft 
palate, eongemlel heart 
disease CNS anomalies, 
pylone stenosis 

Syphilis 

Second half of pregnancy 

Delayed effects on eyes 
ears teeth, joints CNS 

Listeria 

Intrapartum 

Not known 

Gonococcus 

Last trimesterand at delivery 

Not known 

Tuberculosis 

Rarely transplacental 
usually following delivery 

Nol known 


(Evans HE, Glass L Ps'inatal Medidne New York. Harper & Row. 1976) 
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LeboratoiY Dl>9»o»** 


Other ManHestatlons 

Thrombocytopenia. 

hepatosplenomegaly. 

hepatitis, pneumonia, 
bona destruction, 
encephalitis, growth 
retardation 

Encephalitis, myocarditis, 
hepatosplenomegaly. 

jaundice, diarrhea, 
vomiting convulsions 
Same as toxoplasmosis 


Cutaneous lesions 

(vesicles), visceral 
involvement (granulomas) 


HI antibody, v^al isolation 
from body nulds 


CF. HI antibody. IgM-FTA 
specllic antibody 


Neutralizing or CF antibody. 
Isolation ol virus from 
urine incloslon-beanng 
celts in urine 

Neutratizlng or CF antibody, 
isolation ol virus from 
chorioallantoic membrane 
tissue culture, grovrth ol 
virus on rabbit cornea 


Skin lesions. 

encephalomyocarditis. 

visceral involvement 

Encephalomyocarditis. 

pneumonia 


Gfovrth ol virus on tissue 
culture. CF antibody 


Neutralization and CF 

antibody, growth of virus 

on tissue culture 


Osteochondritis, laundtce. 
hepatosplenomegaly, 
lymphadenopaihy. 

rhagades, anemia 

epsis. meningitis, hepatitis, 
diffuse granulomatosis 
lepsis coniunctlvltis. 
panophthalmitis 

=cver, anemia, pulmonary 
and systemic 
dissemination 


jarkneldexam lot 
spirochetes, F7A-ABS. 
TPi immobiUraiion 


Isolation of bacteria from 
blood, urine or pus 
Gram slain and culture 
(Thaycr-Martln medium) 
isolation of organism from 
gastric washing or 

maiernallesions. PPD 

unreliable during neonatal 
period 
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FIG 4-1 



Relationship between def 
mite infection in newborn 
infants and interval from 
membrane rupture to 
birth Solid line. Sponta 
neous rupture Dashed 
line. Artificial rupture 
Obstet Gynecol 28 22. 
1966 



FIG 4-2 Inverse relationship be 
tween birth weight and 
definite infection m 
newborns (Shubek F. 
Benson RC, Clark 
WW. et al Fetal haz- 
ard after rupture of 
the membranes Obstet 
Gynecol 28 22 1966) 


samples are collected dunng both the acute and convalescent stages of illness 
and are compared When an elevated titer is obtained, an attempt to isolate the 
virus or parasite from amniotic fluid should be made Umbilical cord blood 
should be collected lor an immunoglobulin M (IgM) liter, which, when elevated, 
IS highly suggestive of disease The pediatnaan responsible for the baby should 
attempt to isolate the virus or parasite from the involved infant in order to con- 
firm the diagnosis as early as possible in the neonatal penod 

ireRPESVIRUS HOMINtS INFECTION DURING PREGNANCY ThlS Condition IS nOt 
usually serious for the mother but deserves special mention because of its high 
mortality m the fetus and newborn Neonatal infection m the immediate post- 
delivery penod results m fulminating disease with a mortality rate of over 50% 
Moreover, of the babies who survive, over 50% will manifest some fonn of 
neurologic or ophthalmic disease 
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TABLE 4->2. Clinical DIKerencc* Between Pilmary and Recurrent Vulvovaginitis Due to 
Herpesvirus hominis Type II 


Sign* or symptom* 

Primary 

Recurrent 

Ulcerated lesions 

Multiple 

Scattered 1 to 3 

Location o1 lesion 

Tends to involve boUi labia 
end vagina cemx may be 
concomitantly involved 

Limited Involvement of vulva 
vagina or cervix 

Size of lesions 

Variable will be larger than 
those observed in recurrent 
disease 

Tends to be smatter 

Inguinal adenopathy 

Present 

Absent 

Viremia 

Occurs 

Absent 

Systemic symptoms 

Present* 

Absent 

(malaise myalgia fever) 

Local symptom* (dysuna 

Present 

Present 

itching dyspareunia) 

Specific antibody bter 

Greater than fourlold rise 
observed between the pre- 
and postconvalescent 
serums 

No significant change 


‘Only In the absence of preexisting antibodies to Herpesvirus hommts type f 
(MonifGRG Infectious Diseases »n Obstetrics andGynecology New York Harper & Row 
1974) 


When the condition is suspected during pregnancy, the obstetncian must 
decide on whether the attack is pnmaiy or resurgent Dinica) differences be- 
tween primary and recurrent mfeciion are presented in Table 4-2 When tl is 
not possible to diflerentiate by history and physical examination, several labora- 
tory methods are available for this purpose 

1. Serologic analysis, using complement fixation m testing for specific antibody 
to herpesvirus, appears to be the best indicator of pnmaty infection When 
lesions first appear a blood specimen should be dra»n, and a second specimen 
should be obtained 10 days later The presence of a significant antibody titer 
in the initial specimen and the failure of the titer to exhibit a fourfold increase 
in the second specimen strongly suggests recurrent infection The prognosis 
for the Ictus js good Pjiraaiy uifection with either herpesvirus type I or t>pe 
II, in the absence of cross protecting antibodies, exposes the fetus to the nsk 
of congenital infection 

2. A Papanicolaou smear of a herpetic lesion may demonstrate charactenslic 
intranuclear inclusion bodies in muUinucleated giant cells 

3. Biopsy of a typical lesion may give the diagnosis 

4. Viral cultures may be positive from a lesion or from the amniotic fluid (If 
the virus is present m amniottc fluid, then the fetus is almost certainly in- 
volved, and cesarean section will not be indicated unless for obstetric indica- 
tions) 

Management This has been succinctly summarued by Monif (Table 4-3) If 
lesions are present in the birth canal, the neonate usually becomes infected dur- 
ing passage through the canal It is possible, however, that transplacental trans- 
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mission of Ihe vims may already have occurred Thus, if a patient has a 
demonstrable lesion on the vulva, vagina, or cervix, and there is no evidence of 
intrauterine infection, and if the membranes are intact or have been ruptured less 
than 4 hours, then deliver) should be by cesarean section This gives a good 
chance of avoiding infection of the infant 


Bacterial Infections 

Bacterial infections of the fetus and neonate are part of the complex problem 
of perinatal wastage Predisposing maternal factors such as prolonged rupture 
of membranes, prolonged labor even with membranes intact, and muluple 
vaginal examinations are well recognized The portal of entry is usually bac- 
terial ascent from the vagina through the cervix, resulting in fetal and neonatal 
infection, significant causes of morbidity and mortality 

Less well understood are the mechanisms that lead to fetal infection in the 
absence of the usual predisposing factors Evidence for such infection has been 
based on pathological evidence of pneumonic processes in the lungs of macerated 
and nonmacerated stillborn infants Ibe proposed explanation is aspiration by 
inhalation and swallowing of infected amniotic fluid This is understandable 
only if it occurs while the fetus is alive and before it is bom Blanc has proposed 
that hematogenous transmission is largely responsible for infection that occurs 
before the membranes rupture The possibility of bacterial ascent through the 
closed cervix is not excluded The relationship of this entity — amniotic fluid in- 
fection syndrome — to perinatal wastage has been stressed by Naeye and Blanc 
Supportive evidence has been provided by the demonstration of potentially 
pathogenic bacteria in amniotic fluid even m the presence of intact mem 
branes Evidence for bacterial inhibition by amniotic fluid has also been de- 
veloped According to Schlievert er al a phosphate sensitive bactenal inhibitor 
substance may be found in some amniotic fluids as early as the 20th week o! 
gestation This inhibitory system is increasingly effective against gram negative 
bacteria as term approaches Whether this or a similar system provides protec- 
tion against Group B streptococci is uncertain The fact that approximately only 
6% of pregnant patients at term show the presence of this organism suggests 
Similar protective physiological mechanisms 

The concept of the amniotic fluid infection syndrome is still somewhat suspect 
from the clinical point of view At any time other than dunng labor, or after 
prolonged rupture of the membranes, recognition would be extremely difficult 
and treatment uncertain Occurrence of the syndrome m labor or after membrane 
rupture would be indicated by fetal tachycardia — a sign of fetal distress The 
treatment is delivery 

Until concept of the amniotic fluid lofeclion syndrome is fully developed, 
common sense suggests that physiaans pay closer attention to the diagnosis and 
management of cervicitis and vagmilis dunng pregnancy Reconsideration of the 
advice given in regard to coital activity dunng pregnancy might be necessary 
The same applies to several obstetnc practices, such as digital examinations 
dunng pregnancy or the casual stnpping of the membranes as term approaches 
Lastly, nursery personnel should be alerted to the possibility of infection, 
particularly because of the difficulty m recognizing sepsis m the newborn Cul- 
tures should be taken from every potentially infected infant 


7T 
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INTRAPARTUM INFECTIONS 


In the intrapartum period, chonoamnionitis (mfiammation of the fetal mem- 
branes) IS the most important type of infection It may result in life threatening 
infection for both mother and baby The threat is both immediate and remote, 
for the danger period extends into the pucrpenum for both Although infection 
such as that following pudendal block may occur, here the problem be 
discussed mainly with regard to maternal mortality and serious morbidity 

CHORIOAMNIONITIS 

As pointed out by Webb in 1967, one maternal death occurred among 5500 
patients with premature rupture of the membranes in the state of California 
The natural defenses against infection are the cervical mucus plug, the intact 
membranes, and antibacterial substances in the amniotic fluid 

It IS now well established that the incidence of chonoamnionitis is directly 
related to the duration of membrane rupture prior to delivery In 15% of 
patients with membranes ruptured for more than 24 hours, cultures obtained by 
amniocentesis are positive, even although only about 20% of these patients show 
any evidence of chonoamnionitis histologically following delivery Occasionally, 
however, overwhelming infection with gram negative aerobic bacilli (E coh) 
swamps the host's defenses, and septic shock develops When this occurs, it is 
much more difficult to manage than shock associated w ith abortion 


Prevention 

Prevention is obtained by optimal management of the asymptomatic patient with 
premature rupture of the membranes *rhe following guidelines are reasonable, 
but much will depend on the type of patient population served 

1. The patient should be admitted to the hospital for observation 

2. A sterile vaginal examination should be earned out on admission if prolapsed 
cord IS suspected and to assess the presentation, station, and degree of cervical 
dilatation should this complication be present 

3. The following tests should be performed to determine definitively whether 
the membranes are ruptured 

A. Vulvar observation for unmistakable evidence of copious amounts of 
amniotic fluid leakage 

B. Nitrazme paper test (positive results due to alkaline amniotic fluid) 

C. Fern test (posiUve if I drop of amniotic fluid allowed to dry shows fern 

D. Cytologic examination (positive if vemix caseosa cells are present) 

The patient’s history and these four tests will confirm the diagnosis with well 
over 90% accuracy 

In the asymptomatic patient with a baby of less than 34 weeks’ gestation and 
no underlying obstetnc complications, management afler diagnostic maneuvers 
IS all that is indicated No prophylactic antibiotics should be used, because they 
may mask a low grade infection, but they should be given when labor starts 
There is some evidence that antibiotics reduce maternal morbidity in the afebnle 
patient who goes mto labor, but there may be an increase in Candida albicans 
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itlfcctjons seen m the newborn of these mothers At less than 34 weeks’ gesta- 
tion, the chance that a patient wiH fail to go into labor dunng 72 hours following 
rupture of the membranes is about 20%, as compared to about 10% after 34 
weeks 

If the patient develops overt signs of infection — i e , fever, utenne ngidity 
and tenderness, or a purulent vaginal discharge — labor should be induced at 
once. An oxytocin infusion should be started at 4 mU/min and the dose 
doubled e^ery half hour until adequate contractions arc achieved Antibiotics 
should be given as for septic abortion Vaginal delivery should be the aim, but 
if the membranes have been ruptured over 12 hours and delivery has not been 
achieved, then cesarean section should be considered 

If at cesarean section the uterus is grossly infected, cesarean hjsterectoray is 
the treatment of choice, because severe postpartum infection is practically in- 
evitable Such complications as disseminated intravascular coagulation and 
septic shock may occur These problems have already been dealt with in detail 
m Chapter 3, Shock 

In the asymptomatic patient with a gestation of more than 34 weeks, labor 
should be induced We have lost 3 of 7 patients with chorioamnionilis, as com- 
pared with 4 of 54 who had septic shock from other causes, and we feel that 
theoretic benefits to the baby, such as improved lung maturation, are not jus- 
tification for procrastination 


POSTPARTUM INFECTIONS 

The mam life threatening infections in this period — endometntis and septic 
pelvic thrombophlebitis— often denve from intrapartum or even antepartum 
chonoamniomtis 

POSTPARTUM ENDOMETRITIS 

Because this condition is common, some obsieincians have tended to become 
complacent and casual about it, and the results of treatment have consequently 
been poor However, more attention is once again being given to puerperal 
sepsis because of the realization that anaerobic baciena and group B beta- 
hemolytic streptococci may be involved in both maternal and neonatal infection 
Also, puerperal sepsis may indeed be caused by a mixed flora (a fact that helps 
to explain some of the treatment failures) It is now better appreciated that 
Gram stained smears are useful, and that it is important to obtain adequate 
specimens for aerobic and anaerobic cultures The latter must be transported 
promptly to the laboratory and handled appropriately The choice of antibiotic 
should be based also upon recent hospital antibiotic sensitivity patterns, and 
adequate dosages should be used intravenously If a treatment failure does occur, 
the best choice of antibiotic can be made on the basis of the sensitivity patterns 
obtained from the previous culture The patient should then be reexamined and 
another culture speamen obtained before the antibiotic regimen is altered A 
search for abscess formation or pyometra should be performed at regular in- 
tervals until one is found and drained or until the patient responds to medical 
treatment Antibiotic administration should be continued for at least 72 hours 
after fever has subsided, to be certain of preventing recrudescence 
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In 1973, Sweet and Ledger reported on a 2->ear experience with infectious 
puerperal morbidity They found a 3 8% inadence of postpartum endoractniis 
among 2691 deliveries In spontaneous delivery or in operative trauma, com- 
mensal organisms as well as pathogens may give rise to infection in the uterus 
Endometntis is suggested by the presence of an otherwise unexplained fever 
in a postpartum patient who has a tender uterus and lower abdominal rebound 
tenderness Mixed infections are now known to be the rule Sweet and Ledger 
recovered (in the order of frequency) Escherichia colt, Peptostreptococcus, 
Streptococcus virtdans, Bacieroides species, and enterococcus Gibbs et al 
found, in decreasing order of frequency, Peptostreptococcus, beta and alpha 
streptococcus, and E coli Their study often identified two or more orgamsms 
It IS of interest that a similar distribution of orgamsms was found m afebnie 
control patients Many of the apparent discrepancies in reported microbiologic 
data are attributable to technique, both in obtainmg and handimg cultures 
Vaginal and cervical contamination is a problem in obtaining endometnal cul- 
tures, and the veay in which the matenal obtained ts handled may dramatically 
affect the success in isolating anaerobes So great care must be taken m the 
microbiologic evaluation of the patient ivith postpartum endometntis 


Management 

The majonty of responsible orgamsms will usually be sensitive to a combination 
of ampicUlm (1-2 g every 4 hours) and gentam>cin (1 3 mg/kg of body weight 
every 8 hours) given mtravenously Occasionally, for resistant Bacteroides 
fragtiis, there will anse a need for elmdamyan (600 mg) or chloramphenicol 
(1 g every 6 hours) intravenously Because of the potential toxicity of the latter 
two drugs, they should not be utilized unless there is cultural or clinical evidence 
pointing to Bacteroides fragihs infection or unless septic shock is present Failure 
of response to adequate antibiouc therapy suggests the existence of either a 
purulent collection requinng drainage or a pelvic thrombophlebitis Occasionally 
it Will be necessary to resort to examination under anesthesia or even to perform 
a laparotomy to reveal an abscess 1C clinical findings are minimal and there is 
no leukocytosis, the possibility of drug fever should be considered Although 
antibiotics are notonous for causing drug fever, other possibilities should be 
excluded first 

Most investigators recommend the use of ergot preparations to stimulate 
uterine contractions as an adjunct to antibiotic therapy Easy passage of a large 
utenne sound should be made to eliminate the possibility of lochial obstruction, 
and dilatation and curettage must be considered if there is any question of re- 
tained placental fragments 

The incidence of morbidity from puerperal cndomelntis is even higher with 
cesarean section than with vagmal delivery Sweet et al reported rates of 13- 
27% This has led a number of workers to consider the prophylactic use of anti- 
biotics In patients having a cesarean section Although such usage is still con- 
troversial, Gibbs el al reported a significant reduction m puerperal morbidity 
from endometntis by means of a short penoperative course of antibiotics More- 
over, despite some views to the contrary, they observed no increased mcidence 
of post cesarean infection in patients who had internal monitonng following 
ruptured membranes 
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SEPTIC PELVIC THROMBOPHLEBITIS 

As Schwarz and Fnnterman (1976) have pointed out, there are three logical 
therapeutic alternatives in the management of the patient with severe puerperal 
sepsis who IS not responding satisfaaory A review of the available baclenologic 
findings may suggest the firet alternative — a change in the antibiotics being us5d 
This IS often desirable when certain gram negative rods or anaerobes are present 

A careful pelvic esiamination may reveal the presence of a pelvic mass If this 
mass IS an abscess, the second aUemativc may be necessary — surgical drainage 
by the abdominal or vaginal route 

Finally, if there is no pelvic abscess and antibiotic therapy is appropriate, 
it is likely that there is septic pelvic thrombophlebitis (SPT) Current diagnosis 
and management of this entity reflect the considerable controversy surround- 
ing it 

Although the problem of puerperal sepsis and (he life threatening complica- 
tion of SPT have been appreciated for some time, SPT was not systematically 
investigated until 1951, when Collms et al reported on 70 patients in whom 
SPT was proved at laparotomy Between 1937 and 1946, they found that 35% 
of the patients who died of puerperal sepsis had evidence of septic thrombo- 
phlebitis The National Center for Health Statistics m 1973 reported that 7% 
of patients who died of sepsis had SPT as the ultimate cause of death This 
improvement may be the result of better medical and surgical management of 
the primary pelvic infection rather than improved treatment of the septic pelvic 
thrombopHebitis 

Dii^osu 

When a patient becomes febnte during the immediate postpartum period and 
shows no evidence of infection elsewhere postpartum endometritis must be 
suspected Usually the uterus is submvoluted and tender, and lower abdominal 
rebound tenderness is often present Intrauterine swabs should be obtained for 
Gram stained smears and for aerobic and anaerobic cultures, and blood should 
be taken for cultures Pending the reports on uterine and blood cultures, thera- 
peutic antibiotics are selected on the basis of Gram stained smears If the patient 
does not respond wilhm 72 hours to apparently appropriate anlibiobcs, if causes 
of fever other than endometntis have been exclud^, and if there is no evidence 
of a pelvic abscess SPT must be strongly suspected 

Abdominal pam and tenderness along the course of the hypogastric and/or 
ovanan veins ma,v be ^oresent. as well as a .pro.pensity to shakinjc chills and 
tachycardia The presence of chest pam or bloody sputum suggests that pul- 
monary embohzalion has already taken place Confirmation of this diagnosis 
may be made by obtaining an isotopic lung scan or chest x-ray films (postero- 
antenor and lateral) In the pathogenesis of SPT, Bacteroides organisms play a 
prominent role, probably because of the production of hepannase by these 
orgarusms, and this should be kept in mind when antibiotics are chosen 

Management 

For patients wth localized SPT, Schwarz and Fnnterman (1976) have sug- 
gested that the initial treatment should be anticoagulation therapy with hepann. 
They believe that the agent should be given intravenously every 4 hours, m a 
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dosage of 5000-10,000 units and should be monitored by deterramatioit of the 
partial thromboplaslm time The patient who has had full antibiotic therapy and 
continues to have the characteristic fever curve is considered to be the ideal 
candidate for a therapeutic test of heparin (Obviously those patients with meta 
static abscesses are excluded, as are those with evidence of vasomotor instability 
and smgle pulmonary embolus or multiple emboli in spite of adequate hepann 
therapy) 

Schwarz and Fruiterman believe that an adequate clinical trial of antibiotics 
for 48-72 hours (if there is no rapid detenoration) can serve not only as good 
therapy but also as a useful diagnostic lest Many patients with a presumptive 
diagnosis of SPT obtain defervescence from hepann and antibiotic therapy 
However, laparotomy should be earned out in those who show no evidence of 
response, as pelvic abscess requiring drainage will be found m many of the 
patients with suppurative thrombophlebitis 

We feel that if a definite diagnosis of SPT is made, surgery is the treatment of 
choice, because these patients die of coalescing lung abscesses rather than from 
pulmonary infarction All are agreed that surgical therapy has a major role for 
those patients who do not respond to anticoagulant and antibiotic therapy, who 
have recurrent pulmonary emboli despite anticoagulant therapy, and for whom 
anticoagulants are contraindicated The procedure of choice is ligation of the 
major venous return from the pelvis — le, the ovanan vems and the infenor 
vena cava It may be necessary to excise the veins, if the amount and extent of 
suppuration are great Patients with myometritis require hysterectomy and 
bilateral salpingo^oophorectomy to remove all septic foci Surgical therapy does 
not provide full protection against recurrent thromboembolism and thus con 
tiflued anticoagulation is recommended No effect on future childbearing has 
been seen m patients who have had pelvic venous ligation, and swelling of the 
legs IS uncommon when the operation is performed on the postpartum or post 
abortal patient 

Antibiotics and hepann should be continued for at least 10 days after 
diagnosis or laparotomy Prolonged anticoagulation is used for the patient with 
documented pulmonary emboli This has been advocated by Ledger and Peter- 
son and is particularly important in cases involvmg anaerobes As Schwarz and 
Fruiterman have pomted out, further improvement m maternal mortality from 
SPT depends upon the prevention of puerperal sepsis, a high degree of suspicion 
in cases of resistant puerperal fever, and prompt initiation of appropriate 
therapy The only real disagreement at the present time is as to what constitutes 
appropnate therapy 

ANAEROBIC INFECTIONS IN OBSTETRICS 

These infecuons have been alluded to throughout this chapter, but m view of the 
increasing attention currently accorded them, the following points are worth 
emphasizing 

1 Anaerobic infections are not new, but closer cooperation between the 
clinician and the microbiologist and better culture techniques have brought 
them into prominence 

2. The infections in which they partiopatc arc generally mixed infections A 
facultative pathogen produces the initial infection with tissue necrosis en- 
couragmg secondary invasion by anaerobes The necrosis spreads con- 
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centncally, encouraging the development of abscesses that arc frequently 
filled with foul smelling pus Gas formation with crepitation is not uncommon 
even m the absence of Clostrtdtum perfnngens 

3. Abscess cavities must be drained adequately before the mfection can be con- 
trolled 

4. Although most anaerobes are susceptible to ampicilUn, peniciUm, and 
cephalosporins, the presence of Bactcroides species calk for the use of 
clindamycin or chloramphenicol 

5. In view of growing awareness of the significance of anaerobic infections, 
follow up must continue for months after the start of treatment so that all 
late infections are detected In these days of frequent use of antibiotics plus 
early discharge from the hospital, many postpartum patients who are not 
febrile may be harboring senous infection As pomted out by Ledger and 
Nakamura, the accepted definition of postpartum febrile morbidity (an oral 
temperature 100 4® F or more on any t«o of the first fen postpartum days), 
has definite limitations 


GONORRHEA IN PREGNANCY 

Neisseria gonorrhoeae may on occasion be isolated from asymptomatic pregnant 
patients Activation of clinical disease gives nse to localized, uncomplicated 
gonorrhea, particularly m early pregnancy A disseminated form, characterized 
by dermatitis, arlhntis, and carditis has also been recognized Diagnosis is 
difficult In either t^pe a positive culture is considered essential to establish the 
diagnosis Recently a strain of Netsserta gonotr}\oeae has been reported that is 
penicillin resistant because of the production of penicillin inactivating beta 
lactamase The fetus is unaffected by maternal gonorrhea except that the 
presence of Neisseria in the vaginal tract may lead to gonococcal ophthalmia or 
even arthritis and septicemia in the neonate 
Treatment regimens are to be found in U S Public Health Service Bulletins 


Treatment of Uncomplicated Gonorrhea in Pregnant Pabents 

DRUG REGIMEN OF CHOICE Aqucous procame peniallin G (APPG), 4 8 million 
units intramuscularly, divided into at least two doses and injected at different 
sites at one visit, together with 1 g of probenecid, by mouth, 30 nun before the 
injections 

AUeTna(i\e Regimens For patients m whom oral therapy is preferred, arapicilhn, 
33 g by mouth, together with 1 g probenead by mouth, admmistered at the 
same tune There is etidence that this regimen may be slightly less effecbvc than 
the recommended APPG regiraen 

PREGNANT PATIENTS WHO ARE ALLERGIC TO PENICILLINS There are Several pos- 
sible alternative regimens, each of which has potential disadvantages 
1. Erythromycin, 1 5 g orally, followed by 0 5 g four times a day for 4 days, for 
a total of 9 5 g This regimen is safe for mother and fetus but efficacy has 
not been established Erythromjem cstolate should not be used in patients 
With liver disease 
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2. SpeamomyciD, 4 g intramuscularly in two sites This is an eSective dose, but 
safety for the fetus has not been established 

CONTRAINDICATED DRUG Tetracyclinc should not be used for uncomplicated 
gonococcal infection in pregnancy because of potential toxic effects upon mother 
and fetus 

Treatment of Disseminated Gonococcal Infection 

Effective treatment schedules for the arthntis-dermatitis syndrome are as follows 

1. Aqueous crystalhne penicillin G, ID million units intravenously per day for 
3 days, or until there is significant clinical improvement This may be fol- 
lowed by ampicillm, 500 rag four times a day orally, to complete 7 days of 
antibiotic treatment 

2. Ampicillm, 3 5 g orally, plus probenecid, 1 g. followed by ampicillm, 500 
mg four times per day orally, for at least 7 days 

In patients allergic to penicillin and/or probenecid, the following drugs may 
be substituted 

1. Tetracyclme, 1 5 g orally, followed by 5(X) mg four times a day orally, for at 
least 7 days, unless contramdicated 

2. Erythromycin, 0 5 g intravenously every 6 hours, for at least 3 days 
Additional measures are as follows 

1. Hospitalization is indicated m patients who are unreliable, have an uncertain 
diagnosis, or have purulent joint effusions or other complications 

2. Immobilization of the affected jointfs) appears helpful Repeated aspirations 
and saline imgatioos appear beneficial, but controlled studies of these pro- 
cedures have not been performed Open drainage of joints other than the hip 
IS now generally discouraged ui patients with gonococcal arthritis 

3. lotraarticular administration of peniciltm is unnecessary, since pemcillin 
levels m the synovial fluid of inflamed joints approximate serum levels, 
furthermore, mtraarticular injection per se may produce a toxic synovitis 
Meningitis and endocarditis due to the gonococcus require high-dose intra- 
venous penicillin therapy (at least 10 million units per day) for longer periods, 
usually at least 1 0 days for meningitis and 3-4 weeks for endocarditis 

Prevention ol Neonatal Inlechon 

At the initial prenatal visit, all pregnant women should have endocervical cul- 
tures examined for gonococci as an integral part of prenatal care 

PREVENTION OF GONOCOCCAL OPHTHALl.nA 

1. One drop of ! % silver nitrate solution applied to each eye at birth Do not 
irrigate with saline aftenvards, for this may reduce efficacy 

2. Ophthalmic ointments contaimng tetracycline, erylliromycin, or neomycm 
are probably effective also 

3. NOT RECOMMENDED Bacitracm ointment (not cffecUve) and peniciUm 
drops (sensitizing) 

MANAGEMENT OF INFANTS BORN TO MOTHERS WITH GONOCOCCAL INFECTION 
Orogastnc and rectal cultures should be taken from all such infants Blood 
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should be taken for cultures if septicemia is suspected If cultures or Gram- 
slained smears reveal gonococci, aqueous crystalline peniciUm G, 50,000 units 
per kilogram of body weight per day, should be administered intravenously m 
two daily doses The duration of therapy should be determined by clinical re- 
sponse In suspected septicemia, an aminoglycoside should also be administered 
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Acute Renal Failure 

Robert E. Cuddthee, Denis Cavanagh 
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Science begets k nowledge opinion ignorance^ 
llippocrates 


Acute renal failure is an uncommon complication of preg- 
nancy, occurring in 1 1400 to 1 5000 pregnancies, depending 
upon the population being considered Neserthcless, tt pre 
sents a serious problem and is being dealt with separately m 
this chapter because it has relevance to many conditions that 
will be considered m more detail later The importance of the 
subject comes into perspective when we consider that the 
mortality for acute renal failure ranges from 40-50$5> for 
acute tubular necrosis (ATN) to over 90% for acute cortical 
necrosis (ACN) The mortality can be reduced by the ap- 
propriate treatment of predisposing conditions, such as hemor- 
rhagic shock, septic shock, abruptio placentae, and toxemia 
of pregnancy, and by the early use of dialysis when ibis is 
indicated 

Acute renal failure is the sudden cessation of renal func- 
tion, manifested by anuna, oliguria (less than 400 ml of unne 
per day) and increasing azotemia Clinically, according to the 
site of origin, it is useful to divide acute renal failure into 
three types 1) prercnal, 2) renal, and 3) postrenal The 
differentiation is sometimes difBculi to establish, but early 
distinction between these three ^pes helps to determine the 
proper therapeutic approach 


CLASSinCATION 
Prerenal Failorc 

In obstetric patients with prerenal failure, the etiology of 
the renal insufficiency is usually dehydration or sodium deple- 
tion The condition is usually reversible if renal perfusion is 
improved promptly Usually, prerenal failure does not produce 
permanent changes in renal morphology However, if the 
condition producing prerenal failure is not promptly corrected, 
renal parenchymal failure can occur 


Chapter 5 



Renal Fadure 


True renal parenchymal failure occumng during pregnancy is usually due to 
acute cortical necrosis or acute tubular necrosis Acute renal cortical necrosis is 
seen m patients who have suffered from prolonged and severe renal ischemia 
or m whom intravascular coagulation has occurred Morphologically, there is 
extensive destruction of glomeruli and tubules, with disappearance of cell nuclei 
and cellular boundaries, and obliteration of capillary and tubular lumens If the 
cortical necrosis is bilateral and total, this condition is irreversible However, 
m a few cases, the necrosis may be less severe and is patchy m distribution, a 
situation that accounts for the rare paiteni who survives with markedly impaired 
renal function In acute tubular necrosis, the blood vessels and glomeruli do not 
show significant morphologic changes but the tubules do The renal tubular 
epitheli^ cells may appear swollen or necrotic Some tubules are dilated, and the 
epithelium is flattened Granular or hyaline casts may be seen m the dilated 
tubules Examination of the urine may show renal tubular epithelial cells mdi 
vidually or in casts Interstitial edema and a nonspecific inflammatory cell m 
filtrate may be seen Acute tubular necrosis is usually reversible after an oligunc 
period lasting an axerage of 10-14 days 


Postrenal Failure 

In the condition of postrenal failure obstruction of the urinary tract beyond 
the glomerulus, as from a ligated ureter, results in an increased intraluminal pres 
sure throughout the collecting system and causes a fall in the glomerular filtra- 
tion rate Pyelonephritis frequently complicates the picture further increasing 
the parenchymal damage Microscopically, tubules are dilated and contain 
colloid casts There may be foci of interstitial inflammation throughout the 
medulla and cortex This condition is potentially reversible, but the prognosis 
vanes depending on the duration and seventy of obstruction before corrective 
treatment 


ETIOLOGY 

A discussion of all the causes of acute renal failure is beyond the scope of this 
chapter We shall consider only the syndromes commonly seen in the obstetric 
patient 

Prercnal Failure 

Prerenal failure is most often the result of sodium deficiency and extracellular 
volume depletion This condition may develop m patients who are on low 
sodium diets and/or receiving diuretics The patients will usually show clinical 
signs of dehydration A patient who is hypoalbummemic may demonstrate 
penpheral edema, but because of intravascular volume depletion she may be in 
prerenal failure 
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Renal Failure 

Acute tubular necrosis is the major cause of renal failure in association with 
prcgnincy In abortion, chonoamnionitis, and pyeloncphntis, cndototic shock 
may cause it In some instances, the hemoglobmuna resulting from the hemolytic 
effect of clostridial infection may cause acute tubular necrosis 

Nephrotoxic substances such as soap or Lysol used m illegal chemically 
induced abortions base been implicated The intravascular coagulation associ- 
ated vath intraammotic hypertonic saline abortion has been shown to cause 
this syndrome Antibiotic therapy may also cause renal tubular damage Cepba- 
tondine, amphotericin B, colistin, and the aminoglycosides (streptomycin, 
kanamycin and geniamycm) are the most frequent offenders The shock and 
hemoglobmuna resulting from a hemolytic transfusion reaction may result m 
acute tubular necrosis Hemorrhagic shock due to abruptio placentae, placenta 
previa, rupture of the uterus, postpartum uterine atony and operative trauma 
may also result in acute tubular necrosis 

Bilateral cortical necrosis is rare By far the most common cause is abruptio 
placentae but the condition has also been reported with cclamptogenic toxemia, 
endotoxic shock and disseminated intravascular coagulation (DlC) Ante- 
cedent nephrosclerosis appears to increase the vtilnerabihty of the kidney to 
this lesion As Chugh et at (1976) point out only mild DIC may be found in 
patients with acute cortical necrosis 

The entity of postpartum acute renal failure has been desenbed fairly re 
cently In this syndrome, bilateral renal cortical necrosis and DIC occur within 
the first 6 weeks following an uncomplicated pregnancy and delivery The cause 
of the syndrome is obscure, but suggested factors include drug sensitivity 
(ergot), and a primary immunologic mechanism 

Postrennl Failure 

Postrcnal azotemia m obsteinc patients is most often due to obstructive urop- 
athy, secondary to cervical malignancy, leiomyomas, and ovarian neoplasms 
comphcating pregnancy If the patient has had a hysterectomy, a cesarean 
section, or a cesarean hysterectomy, the possibility of a retroperitoneal 
hematoma or ligated ureters must be considered 


PREVENTION 

From this bnef discussion, it is clear that the occurrence of acute renal failure 
associated with pregnancy is often preventable An effective program of pre- 
vention should include several steps 

1. Prompt replacement of blood in the event of massive hemorrhage 

2. Careful observation for early signs of septic shock in patients with mfected 
abortions, puerperal sepsis, chonoamniomtis, or pyelonephnlis, 

3. Early detection and prompt hysterectomy in utenne infections caused by 
ChsiTidtum welchii, or when soap or Lysol have been used to mduce an 
abortion 

4. Avoidance of elective abortion induced by hypertonic saline injection 

5. Careful momtonng of nephrotoxic drugs with frequent blood urea nitrogen 
and serum creatimne levels 
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6. Prompt detection and correction of intravascular volume depletion 

7. Meticulous care to avoid the administration of incompatible blood 

8. Early delivery in cases of abruptio placentae and severe eclamptogemc 
toxemia 

9. Heparinization in selected cases of DIC, particularly when this is present 
after the uterus has been emptied or after hysterectomy 

10. A pelvic examination with cytologic evaluation of the cervix at the first 
antenatal visit to rule out pelvic lesions that may cause obstructive uropathy 


DIAGNOSIS 

The diagnosis of acute renal failure is not difficult to make Frequently the 
earliest sign is a rising blood urea nitrogen, or serum creatinine Anuna or 
oliguria may be one of the presenting signs, but some patients go through the 
entire course of acute tubular necrosis without becoming oliguric (nonoligunc 
renal failure) Although sometimes difficult, it is essential that prerenal and 
postrcnal failure be diSerentiated from renal parenchymal failure Prompt 
differentiation of these three conditions is necessary because their management 
is quite different Prerenal and postrenal failure are poienlially reversible in their 
early stages but will progress to renal parenchymal failure if allowed to persist 

PRERENAL FAILURE 

In obstetric patients, the most common causes of oliguna are hypovolemia 
and hypotension producing prerenal failure by hypoperfusion On physical 
examination, a patient who is hypovolemic will show poor turgor of the skm, 
dry mucous membranes, and poor filling of the neck veins when m the supine 
position A low central venous pressure (CVP), 0-5 cm H 0, serves to con- 
firm the diagnosis of extracellular fluid volume depletion The CVP also helps 
in monitonng the replacement of the fluid deficit 

The differentiation between prerenal failure and acute tubular necrosis may 
be aided by an analysis of the blood and urine chemistry (Table 5 I) These 
tests require only a random urine specimen of 5-10 ml and a 10-ml sample of 
blood The differential points are valid only if the kidneys were functionally 
normal before the acute insult and may not be seen if the patient has recently 
received a potent diuretic Moreover, congestive heart failure can produce pre 
renal failure with the same findings on examination of the unne as volume 


TABLE 5-1 OlMerenttaUon ol Acut« Tubular Necrosis Irom Treren A AzoterTTia 



PrerensI azotemia 
(rnEq/mer) 

Acute tubular necrosis 
(mEq/llter) 

Urine sodium concentration 

«20 

>50 

Urine creatinine/serum creatinine 


-10 

BUN/seium crestmlne 

»20 

-to 

Urine osmolality/serum osmolality 

:-1S 

-1 1 
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depletion IIoHever, ihe differentiation between congestive heart failure and 
volume depletion can be made on the basis of physical findings 
If the physical findings and the blood and unne chemistnes suggest that 
hyposolemia is the cause of the ohguna, then a therapeutic trial of solume 
expansion for ohguna due to hypoperfusion is indicated 

IMMEDIATE MANAGEMENT 

In the absence of elev ated CVP or signs of congestive heart failure. 

Give norma! saline, 500 ml IV lo 3Q-45 mm 
Then give mannitol, 25 g IV, and 
Furosemidc, 1 20 mg IV 
If unne flow increases to at least 40 ml/hr. 

Replace the estimated extracellular fluid volume deficit with 0 99fc NaCl and 
Replace measured unne loss with 045% NaCl 

FURTHER MANAGEMENT 

If no response occurs in 2 hours and CVP js not elevated 
Gi\e normal saline, 500 ml IV in 45 mm, and 
Furoscmide, 240 mg IV 

For this therapeutic test to be effecuve the patient s blood pressure must be ade- 
quate to produce glomerular flltrationfmean blood pressure at least 60 mm Hg), 
and the senim albumin concentration must be sufficient to maintain intravascular 
tolumc If there is no response after the second dose of saline and furosemide m 
the presence of normal blood pressure and CVP, the patient's ohguna more 
prolrably IS due to acme tubular necrosis rather than prerenal failure 
When osmotic agents such as mannitol are used the CVP, or aUemativcIy the 
pulmonary capillary wedge pressure, as measured by a Swan Ganz catheter, 
should be monitored during the infusion The patient should also be exammed 
repeatedly for signs of impending congestive heart failure, such as an mcrease 
in heart rate, a gallop rhythm, or Ihe presence of basilar rales in the lungs If 
these occur, or if the CVP rises over 15 cm H-O, or the pulmonary capillary 
wedge pressure over 12 mm Hg, then the infusion should be discontinued 


POSTRENAL FAILURE 

av wall JiUe run /jmtrenal 

failure If the patient is not anunc, and suflicient renal function remains, a 
high-dose intravenous urogram (IVP) may visualize the renal collecting system 
sufficiently to rule out obstruction If the renal function is too poor to visualize 
the collecting system by means of an IVP, cystoscopy and retrograde urography 
are indicated to rule out obstruction Note that for obstruction to produce 
renal failure, the outflow of both kidneys must be blocked, because the presence 
of one normal, unobstructed kidney is suflicient to prevent azotemia If an 
obstruction is found, a penod of catheter drainage may be indicated to im- 
prove the patient’s condition before deBniiive surgical correction of the ob- 
struction IS attempted 

If DIG (synonymous with IGF) is suspected, a coagulation profile should 
be obtained (see Ch 2, Dotting Disorders in Pregnancy) and a smear of the 
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penphera! blood examined Thombocytopcnia, the presence of schistocytes, 
prolonged prothrombin and partial thromboplastin times, decreased fibrinogen 
and elevat^ fibnn split products strongly suggest a consumption coagulopathy 
In some of these cases, the early removal of the source of procoagulant sul^ 
stances may save the kidneys Some o! these patients may benefit from hepann 
therapy 

RENAL CORTICAL NECROSIS 

The diagnosis of renal cortical necrosis is difficult to establish The presence 
of red blood cells or red blood cell casts in the unne and the occurrence of 
anuna are seen more frequently with renal cortical necrosis than with acute 
tubular necrosis Renal biopsy showing necrosis of cortical ^omeruli and de 
struction of other cortical structures establishes the diagnosis The appearance 
of a thin line of calcium, outlining the cortex of the kidney in a radiograph 
taken 4-6 weeks after the onset of renal failure, suggests the presence of renal 
cortical necrosis Patients with bilateral renal cortical necrosis seldom recover 
enough renal function to survive without dialysis These patients are usually 
candidates for chrome hemodialysis or renal transplantation 


PATHOPHYSIOLOGY OF ACUTE RENAL FAILURE 

Three pathogenic mechanisms have been postulated for the reduction in 
glomerular filtration rate and oliguna seen m acute tubular necrosis 1 ) Leakage 
of glomenilar filtrate occurs through disrupted tubular basement membranes 
into the interstitial space From there it is reabsorbed, thus reducing urine 
volume and returning the filtered solutes to the circulation 2) Obstruction of 
the renal tubular lumen may result from sloughed tubular cells or swelling of 
the tubular epithelial cells and interstitial edema 3} Redistribution of intrarenal 
blood flow away from the outer cortical nephrons to the inner cortical and 
medullary regions results In a decrease m the glomerular filtration rate Dif- 
ferential intrarenal blood Sow studies have established that this third mechanism 
of altered intrarenal blood Sow is a factor m the acute tubular necrosis due to 
both ischemic and nephrotoxic lesions 

Experimental evidence suggests that the renin angiotensin system may be 
the mediator of these hemodynamic changes, perhaps by the intrarenal con 
version of angiotensin I to angiotensin 11 Hypotension associated with hemor 
rhage or infection is an important factor in the development of this condition 
In conditions such as abruplio placentae, septic shock, hemorrhagic shock 
and eclamptogemc toxemia, DIC may occur and the occlusion of glomerular 
capillancs by fibnn thrombi may result in acute tubular or acute cortical 
necrosis The pregnant state, with its relative hypercoagulability and depression 
of the fibnnolytic system, seems to predispose to intravascular coagulation 
Although acute cortical necrosis is more common m late pregnancy, it may 
also occur in early pregnancy 

In most cases of acute renal failure, several of these mechanisms combine 
to reduce the renal blood flow, the glomerular filtration rate and the unne 
volume 
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BASIC MANAGEMENT OF ACUTE RENAL FAILURE 

The chnical course of acute tubular necrosis is usually divided into three dis 
tinct stages the oligunc, the diuretic, and the recovery phase They are related 
in time to the initial insult and the process of repair 

In the oiigunc phase the urine output is usually less than 400 inl/24 hours 
This phase lasts from a few days to several weeks, and is charactenzed by 
increasing azotemia and hyperkalemia The excreted unne is dilute and has a 
specific gravity close (o plasma ultrafiltrate (I 010) 

The diuretic phase is manifested by an increasing and sometimes excessive 
urine output, which may reach 6-7 liters per day The unne is still dilute and 
renal function may remain severely impaired Azotemia is still present, and 
there may be marked electrolyte imbalance due to massive loss of electrolytes 
m the unne Almost 25% of the fatalities from acute tubular necrosis occur 
dunng the diuretic phase 

The recovery phase is manifested by a return to normal unne volume and 
a gradually improving renal function Most patients reaching the recovery 
phase eventually regain nearly norma! glomerular filtration rates 
TTie mortality of acute tubular necrosis remains approximately 50% in 
spite of the general availability of dialysis Previously, the most common 
causes of death were azotemia pulmonary edema, or cardiac arrhythmias in- 
duced by hyperkalemia Today, most deaths associated with acute renal failure 
are caused by infection or by the primary disease The aim of therapy m acute 
tubular necrosis is to support the patient until renal function returns 
The major areas to be considered m the management of acute renal failure 
are water balance, nutrition acid base balance, infection, cardiovascular 
complications, gastrointestinal complications, anemia, and coagulopathies 

WATER BALANCE 

Fluid intake in the afebnie patient should be limited to the volume of mea 
sured fluid output, such as urine or gastrointestinal drainage, plus 400 
ml/day to replace insensible water loss If the patient is febrile, lOO ml of ad- 
ditional fluid IS allowed for each I® C temperature elevation Accurate recording 
of intake and output and daily measurement of the patient’s weight are essential 
m managing water balance If fluid balance is being maintained properly, the 
patient should lose from 0 2 to 0 3 kg of weight per day If the patient’s weight 
remains stable or increases, she is in positive fluid balance and fluid intake 
should be restricted further 

NUTRITION 

The basic principles of nutrition in acute renal failure are to minimize protein 
intake and to provide at least 100 g of carbohydrate per day to reduce the 
endogenous protein catabolism If the patient can tolerate oral feeding, it is best 
to give the carbohydrate by mouth since this allows a larger number of caTones 
to be administered m the small volume of fluid the patient is allowed Several 
preparations are available commercially that provide high concentrations of 
glucose m a small volume of fluid A mixture of equal parts of Karo syrup 
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and ginger ale will also provide a high concentration of glucose and is well 
tolerated when chilled and flavored with lemon juice 
If the patient cannot tolerate oral feedings, glucose must be administered 
intravenously This is best accomplished by the administration of 20-50% 
glucose through a central venous catheter, which has been passed into the vena 
cava It IS recommended that 1000 umts of aqueous heparin be added to each 
liter of intravenous fluid to prevent dolling of the venous catheter Because 
of the high incidence of septicemia associated with central venous catheters, 
scrupulous care must be taken in their insertion and maintenance Anabolic 
steroids, such as nandrolone decanoate (Deca Durabolin), may decrease the 
endogenous protein breakdown and slow the progression of azotemia Multi 
vitamins should be administered daily 


ACID BASE AND ELECTROLYTE BALANCE 

Although the balance of all extracellular electrolytes is disturbed to some degree 
m acute renal failure, the disturbances that require the most attention are 
acidosis and hyperkalemia Acute renal failure results m metabolic acidosis 
The course of the acidosis is best followed by monitoring arterial blood gases 
and serum bicarbonate levels Although the metabolic acidosis may cause 
tachypnea, vt is usually well tolerated by these patients until the serum bi- 
carbonate falls below 15 rnEq/hier The acidosis is treated by the intravenous 
administration of sodium bicarbonate However, repeated injections of sodium 
bicarbonate may lead to overexpansion of the extracellular fluid volume as a 
result of the administration of large amounts of sodium For this reason, the 
management of persistent or severe metabolic acidosis usually requires dialysis 


Hyperkalemia 

Potassium excess is a common and serious problem in the management of acute 
renal failure and can cause cardiac arrest unless it is promptly diagnosed and 
treated All patients in acute renal failure are at risk of developing hyper- 
kalemia, even if iheir potassium intake is restricted A catabolic state due 
to shock, trauma, sepsis, or an inadequate calonc intake can cause elevation 
of the serum potassium Acidosis causes hyperkalemia by producing a shift of 
potassium from the intracellular to the extracellular compartment Some fre 
quently unrecognized sources of exogenous potassium are stored whole blood 
(10-30 mEq of per 1000 ml of serum) and potassium salts of penicillin 
(12 mEq of K+ per million units of peniallm) The serum potassium concen 
tratton should not be allowed to rise above 6 mCq/liter because when the level 
reaches 7 m'Eq/liter, senous cardiac arrhythmias or asystole may occur Tlyper- 
kalemia may cause muscle weakness, decreased deep tendon reflexes, aero 
paresthesias, and an irregular pulse However, cardiac toxicity may occur before 
any symptoms of hyperkalemia are apparent Frequent electrocardiographic 
monitoring is essential m these patients The electrocardiographic abnormalities 
seen progresswely with increasing hyperkalemia are tall, symmetrically peaked 
T waves, especially in leads V, to V#, lengthening of the P R interval, widening 
of the QRS complex, disappearance of P waves and formation of a sine-wave 
configuration of the QRS complex (Fig 5-1) If the serum potassium con- 
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FIG 5 1 EGG changes of hypeikalemia, A Norma! EGG B T wave ' tented 
and P-R iotervaj lengthened C P wave disappears and QRS complex 
widens D ‘Smcwavc pattern 


cenlration is 7 mEq/liter or higher, or if the electrocardiogram shows signs of 
hyperkalemia, one or more of the following measures should be taken immedi 
ately 

1 Cive 10 ml of 10% calcium gluconate intravenously over 3 mm Calcium 
decreases the irritability of the cardiac muscle and thereby counteracts the 
effect of potassium on the heart Calcium salts should not be administered m 
the same container or through the same tubing as sodium bicarbonate because 
this would cause the precipitation of calcium carbonate Intravenous calcium 
should not be given to patients who are receiving digitalis, because this 
combination may produce cardiac arrhythmias 
2. Give 1 ampule (44 6 mEq) of sodium bicarbonate intravenously over 5 mm 
This may ^ repeated if necessary after rcchecking the serum potassium con 
centration However, the danger of congestive heart failure from administra- 
tion of the sodium should be kept m mmd The relative alkalosis produced 
by the sodium bicarbonate dnves potassium from the extracellular space 
back into the cells, thereby lowering the serum potassium level 
3 Administer 300 ml of 20% glucose with 20 units of regular msulm at a rate 
of 100 ml/hour As the glucose is deposited m the cells in the form of 
glycogen, potassium also enters the cell This method will reduce the serum 
potassium level as long as the infusion ts continued and perhaps for an hour 
after the infusion is slopped However, at that point potassium would again 
leas'e the cells and enter the extracellular space, causing a rebound hyper- 
kalemia 

All three of these acute measures for fowenng the serum potassium have 
their onset of action within 5-15 min However, their effect rapidly disappears 
as soon as they are discontinued At the same lime as these measures are being 
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employed, a cation exchange resm should be administered to decrease total body 
potassium, or dialysis should be initiated 
Polystyrene sulfonate resm (Kayexalate) is a cation exchange resm that will 
bind potassium ions and remove them from the body It exchanges po- 
tassium ions for sodium ions on a one-to-one basis and therefore can be 
the source of a large sodium load Since its onset of action is about 1 hour 
after administration, kayexalate is not suitable for rapidly lowering the serum 
potassium m patients with severe hyperkalemia It is usually given as a retention 
enema in a suspension containing 50 g of Kayexalate m 200 ml of 10 % dex- 
trose m water, or m lOO ml of 70% sorbitol and 100 ml of water The enema 
should be retamed for 1 hour, and it may be repeated as often as necessary 
to lower the serum potassium concentration to the desired level Kayexalate 
may also be administered orally as 30 g (2 heaping teaspoonsful) suspended 
in a few ounces of water or gmger ale The administration of one ounce of 70% 
sorbitol at the same tune faahtates transit of the resm through the gut and re- 
duces the chance of impaction of the Kayexalate Each gram of Kayexalate wiU 
bind approximately 1 mHq of potassium In the adult patient, the average fall 
m potassium after a 50 g dose is about 1 mEq/hter Aher the severe hyperka- 
lemia has been controlled, Kayexalate can be administered in doses of 20-50 
g/da> to prevent subsequent rise of serum potassium However the nsk of 
vascular overload from the sodium admmistered ( 1 mEq sodium gained for 
each mEq potassium lost) must be considered 
It the abose measures do not reduce the toxic levels of potassium, then 
peritoneal dialysis or hemodialysis must be performed as an emergency measure 
to lower the serum potassium concentration 

Hyponatremia 

Although hyponatremia is often seen in acute renal failure, it is not an indi- 
cation for the administration of sodium When it occurs m acute renal failure, 
hyponatremia almost always indicates an excess of water (dilutional hypo 
nalremia) rather than a deficit of sodium Further restriction of water intake is 
then indicated 

Hyperphosphatemia 

The hyperphosphatemia W’hich usually accompanies acute renal failure can be 
controlled by the oral admiiusiration of aluminum hydroxide gel, 30 ml, three 
times daily with meals 


INFECTION 

The most common cause of death in patients with acute renal failure is sepsis 
These patients are more susceptible (o infection and once an infection becomes 
established, it is much more difficult to treat a patient with renal failure Further- 
more, a diagnosis of infection may be difficult m these patients since the usual 
febrile response to infection may be suppressed m uremia 

Prophylactic antibiotics should not be used However, as soon as the presence 
of an infection is established, treatment with appropriate antibiotics should be 
initiated The dose of most antibiotics must be reduced m acute renal failure, 
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TABLE 5*^2. MedKlcatton ot Antibiotic Ooicge In Acute Renal Failure 


Antibiotic 

Nephrotoxicity 

Average maintenance 
dose 

Interval 

Pemcllllns 

Ampicilftn 

No* 

05 g 

12 hr 

Carbenlcillin 

No 

20g 

12 hr 

Methiclllin 

No* 

lOg 

8 hr 

Oxacillin 

No 

OSg 

6 hr 

Penicillin G 

No 

1 mKiion units 

12 hr 

Cephalosporins 

Cephalexin 

? 

0^5 g 

24 hr 

Cephaloridine 

Yes 

(Do not use) 

(Do not use) 

Cephalothin 

Probably 

OSg 

8 hr 

Cephazolm 

7 

02g 

24 hr 

Tetracyclines 

Tetracycline 

Not 

(Do not use) 

(Do not use) 

Ooxycyclme 

No 

too mg 

24 hr 

Aminoglycosides 

Gentamycint 

Yes 

(1 mg/3rg) 

48 hr (scr »8)§ 

Kanamycint 

Yes 

(7 5 mg /kg) 

72 hr (scf*9)§ 

Tobramycint 

Yes 

(t mg/kg) 

48 hr (scr »6)§ 

Miscellaneous 

Chloramphenicol 

No 

(12 mg/kg) 

6 hr 

Clindamycin 

No 

300 mg 

12 hr 

Cotislimethate 

Yes 

150 mg 

36 hr 

Erythromycin 

No 

400 mg 

6 hr 


*Can cause acute aiiergtc Interatitlal nephritis 

10oes not cause renat damage but causes elevated BUN by antianabotic effect 
ilbe aminoglycoside antibiotics are ototoxic as well as nephrotoxic 
§The Interval between doses In hours can be calculated by multiplying the patient a serum 
creatinine concentration (SCP) by the factor indicated 


because of the accumulation of the drug and danger of toxicity The nephro- 
toxtcity and the need for dose reduction of some commonly used antibiotics 
are presented m Table 5-2 If it is necessary to use nephrotoxic antibiotics in 
patients with acute renal failure, serum concentrations of the drug should be 
monitored to prevent toxicity 

The common practice of leaving an indwelling urethral catheter in the 
bladder of the patient with acute renal failure should be avoided In most 
cases catheterization of the bladder is not necessary, and only leads to urinary 
tract infection If there is a valid indication for an indwelling catheter, a tnple 
lumen catheter should be used, and an antibacterial imgating solution should 
be constantly infused 

CARDIOVASCULAR COMPLICATIONS 

Congestive heart failure often develops m patients with acute renal failure 
Unless the patient has preexisting organic heart disease, this is usually due to salt 
and water overloading with a resultant overexpansion of extracellular fluid 
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volume This situation should be managed by dialysis to remove the excess 
fluid volume Digitalization of these patients is seldom indicated because it often 
leads to digitalis toxicity, and usually ViiU not relieve the congestive heart 
failure until the volume overload is corrected 
About 25% of patients with acute renal failure will de%elop hypertension 
This IS usually mild and requires no specific treatment It is due m part to in 
creased extracellular fluid volume and can often be corrected by removing the 
excess volume by dialysis Jf antihypertensive medication is required, alpha 
methyldopa (Aldomet) m a dosage of 750-3000 mg daily is usually effectise 
Fibrinous pericarditis occurs in about 20% of patients with acute renal 
failure If a serious effusion forms, or if hemorrhage into the pericardial 
sac occurs as a result of heparinization during hemodialysis, cardiac tamponade 
may result The signs of tamponade may be diminution of heart tones, a rising 
venous pressure, and a falling systemic blood pressure with the appearance of 
a paradoxical pulse The patient may complain of dyspnea and may demon- 
strate mental confusion The chest x ray film may show an increase m the sue 
of the cardiac silhouette Once the diagnosis of cardiac tamponade is established 
emergency pericardiocentesis is indicated If tamponade recurs, pencardiectomy 
maybe necessary 

GASTROINTESTINAL COMPLICATIONS 

Anorexia, nausea, and vomiting are common symptoms of uremia They are 
usually corrected by dialysis, and seem to be improved by reducing the protein 
intalce Bleeding may occur from aoyvrhere in the gastrointestinal tract This ma) 
be from ulcers or from a diffuse gastroenteritis When ulcers occur, bleeding is 
aggravated by the coagulation defects assoaated with uremia Acute pancreatitis 
may occur, and its diagnosis may be difficult because of the elevated serum 
amylase levels that are usually present with renal failure 

OTHER COMPLICATIONS 

Anemia usually occurs in acute renal failure and may appear as early as the 
first week It is caused by a combination of increased erythrocyte destruction 
and impaired erythrocyte production The anemia should be monitored closely 
and transfusions of packed red blood cells administered if the hematocrit falls 
below 25% Defects in coagulation arc commonly encountered in renal 
failure Most clearly defined is a decrease m platelet adhesion and ADP-m- 
duced aggregation Patients with active bleeding may require transfusion with 
platelet packs or fresh whole blood to establish normal hemostasis 


DIALYSIS 

The increasing availability of hemodialysis and peritoneal dialysis has facili- 
tated the management of patients with acute renal failure, but the overall 
mortality for all cases of acute renal failure has not improved significantly since 
the advent of dialysis However, it has been observed that patients with acute 
renal failure who were dialyzed before the appearance of uremic symptoms 
and before the BUN exceeded 100 mg/100 ml had an increased rate of survival 
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as compared wjth a group of patients who were not dialyzed until they were 
symptomatic or until the BUN exceeded 150 mg/100 ml Early and frequent 
dialysis not only seems to reduce the inciden<% of uremic complications, but also 
allows the pauent a more generous intalce of fluid, calories, and protein, which 
IS beneficial to the patient’s recovery, particularly following surgery 

The generally accepted indications for either hemodialysis or pentoneal 
dialysis are as follows 1) symptomatic circulatory overload manifested by 
congestive heart failure, edema, or serous effusions, 2) hyperkalemia with a 
serum potassium level over 6 5 inEq/Jiier that does not respond to the previ- 
ously mentioned conservative measures, 3) the presence of uremic symptoms, 
such as anorexia and nausea, neuromuscular imtability, confusion, or a peri- 
cardial fnction rub, 4) a BUN over 120 mg/100 ml or daily increments of 30 
mg/100 ml m patients with severe sepsis or tissue necrosis, 5) severe metabolic 
acidosis that cannot be controlled with the administration of bicarbonate, 6) 
the presence of a dialyzable poison or toxic drug 

PERITONEAL DIALYSIS VERSUS HEMODIALYSIS 

The choice between peritonea! dialysis and hemodialysis is determined by 
the availability of each of the modalities and the condition of the patient. 
Peritoneal dialysis has the advantages of greater simplicity, fewer complica- 
tions, and availability in any hospital regardless of whether a dialysis unit is 
present Peritoneal dialysis can be performed m the presence of an enlarged, 
nonpregnanl uterus, and m the presence of peniooiiis However, late pregnancy, 
retroperitoneal operations, and the presence of mtraabdommal drains contra- 
indicate this procedure 

Hemodialysis is more efficient than peritoneal dialysis, and therefore cor 
reels imbalances of fluid and electrolytes more rapidly However, the djsadvan 
tages of hemodialysis are that it requires the surgical insenion of an anteno- 
venous shunt and the adnunistrauon of bepann to the patient, and it often 
results m rapid changes in circulating Wood volume, which may be poorly 
tolerated in an unstable patient Although the use of regional heparinization 
minimizes the risk of bleeding during hemodialysis, pentoneal dialysis is the 
preferred method of treatment in patients who have a high risk of bleeding, 
such as patients with peptic ulcer and pericarditis 

Following the oiigunc phase, which lasts an average of 10-14 days, the 
pauent enters the diuretic phase of acute renal failure The onset of this 
phase IS heralded by a progressively increasing volume of unne Large amounts 
of water and electrolytes are excreted during this period and the patient’s 
survival demands adequate replacement of these excessive losses Accurate 
recording of intake and output, daily weights, daily determinations of BUN, 
creatinine, and of urine and serum electrolytes are important in managing the 
patient m this phase If the patient can tolerate oral feedings, it is best to re- 
place the fluid and electrolyte losses orally However, if the daily unne output 
reaches 5-6 liters, it may be necessary to replace these losses intravenously 
Half-strength Ringer’s lactate or 0 45% sodium chloride are the basic solutions 
Supplemental potassium should usually be added to these solutions to prevent 
a fall of serum potassium below 3 5 mEq/hter The measurement of the unnary 
loss of potassium is helpful in determining the amount of potassium supplemen- 
tation needed 
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With the onset of the diuretic phase, the azotemia may not improve imraedi 
ate^y and the patient may still requite dialysis for 4 or 5 more days If the 
unne volume does not spontaneously decrease after 5-7 days of diuresis, it may 
be necessary to limit gradually the replacement of fluid loss to determine 
whether the diuresis is being prolonged by excessive administration of fluids 
This is best done by reducing the fluid replacement to only 75% of measured 
losses until the unnary volume decreases to normal The patient s state of hy 
dration must be carefully assessed during this penod, because if the patient 
has lost the capacity to concentrate urine, she may become severely dehydrated 
when fluid replacement is curtailed 

In the recovery phase, the unne volume decreases to normal and the glomer 
ulat filtration rate slowly returns toward normal, although many patients never 
recover completely normal renal function The ability to concentrate the unne 
returns to normal much more slowly than the glomerular filtration rate, requir 
mg several years in some patients and never returning to normal in others 
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Eclamptogenic Toxemia 

Denis Cavanagh, Timothy C. F. O'Connor 


"It IS tut ax a body yet distempered 
Which to his former strength may be restored 
Wtth good adxlce and little medicine ' 
Wdttam Shakespeare (IS64~I616) 
King Henry tV Part Second Act IH, Scene I 


The term toxemias of pregnancy was formerly applied to a 
number of conditions manifesting vascular derangements that 
either antedate or arise during pregnancy or the early puer- 
pcnum These conditions are characterized by hypertension 
that may be related to proteinuria, edema, convulsions, coma, 
and other signs Because the term toxemias has been all* 
inclusite, discrepancies in statistical reporting have occurred, 
making it extremely difRcuU to evaluate the results obtained 
with different treatment programs In 1972, the Committee on 
Terminology of The American College of Obstetricians and 
Gynecologists, after careful consideration and consultation 
with auihonties m the field, suggested classification for this 
group of conditions hitherto loosely referred to as “toxemias of 
pregnancy” 

1. Gestational edema 

Gestational edema is the occurrence of a general and ex- 
cessive accumulation of fluid In the tissues of greater than 
1+ pitting edema after 12 hours’ rest m bed, or of a weight 
gam of 5 lb or more m 1 week due to the influence of 
pregnancy 

2 . Gestational proteinuria 

Gestational proteinuria is the presence of proteinuna, dur- 
ing or under the influence of pregnancy, m the absence of 
hypertension, edema, renal infection, or known intnnsic 
renovascular disease 

3. Gestational hypertension 

Gestational hypertension is the development of hyper- 
tension during pregnancy, or within the first 24 hours post 
partum, m a previously normotensive woman No other 
evidence of preeclampsia or hypertensive vascular disease is 
present The blood pressure returns to normotensive levels 
within 10 days folloivmg partunhon Some patients with 
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gestational hypertension may in fact have preeclampsia or hypertensive vascu 
lar disease, but they do not satisfy the cntena for either of these diagnoses 

4. Preeclampsia 

Preeclampsia is the development of hypertension with proteinuria, edema, or 
both, due to pregnancy or the influence of a recent pregnancy It occurs after 
the 20th week of gestation, but it may develop before this time m the 
presence of trophoblastic disease Preeclampsia is predominantly a disorder 
of primi gravidas 

5. Eclampsia 

Eclampsia is the occurrence of one or more convulsions, not attributable to 
other cerebral conditions such as epilepsy or cerebral hemorrhage, in a patient 
with preeclampsia 

6. Superimposed preeclampsia or eclampsia 

Superimposed preeclampsia or eclampsia is the development of preeclampsia 
or eclampsia m a patient with chronic hypertensive vascular or renal disease 
When the hypertension antedates the pregnancy, as established by previous 
blood pressure recordings, a rise m the systolic pressure of 30 mm Hg or a 
nse m the diastolic pressure of 15 mm Hg and the development of pro- 
teinuria, edema, or both is required dunng pregnancy to establish the 
diagnosis 

7. Chronic hypertensive disease 

Chronic hypertensive disease is the presence of persistent hypertension of 
whatever cause, before pregnancy or before the 20th week of gestation, or 
persistent hypertension beyond the 42nd postpartum day 

8. Unclassified hypertensive disorders 

Unclassified hypertensive disorders are those in which information is in- 
sufficient for classffication They should compose a minority of the hyper 
tensive disorders in pregnancy 

EDEMA 

Edema is a general and excessive accumulation of fluids in the tissues, commonly 
demonstrated by swelling of the extremities and face The fluid may be intra- 
cellular or extracellular, and edema is not usually evident until there is a weight 
gam of 10% Edema is usually physiological but when it occurs with hyper- 
tension or proteinuria, pennatal mortality is increased 

HYPERTENSION 

}^^/t£Ss.v>oiS 2 nse’-saihesysi£iicpTessvLTefSB?) of at least 30 mm ora 
nse m the diastolic pressure (DBP) of at least 15 mm Hg, or the presence of a 
systolic pressure of at least 1 40 mm Hg, or a diastolic pressure of at least 90 mm 
Hg Hypertension may also be signaled by a mean artenal pressure (MAP) of 

105 mm Hg or more or by a nse of 20 mm Hg or more MAP = DBP + (SBP 
— DBP)/3 The levels ated must be manifest on at least two occasions 6 or 
more hours apart, and should be judged on the basis of previously known 
blood pressure levels 

Data from over 50,000 pregnanacs reported by Fnedman (1976) have 
shown that a maternal blood pressure as low as 125/75 mm Hg is ommous if it 
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represents a significant nse above the prepregnant level Also Page and Chris- 
tianson (1976) have shown that tf the MAP reaches 90 mm Hg, perinatal 
mortality and postnatal morbidity are increased 

PROTEINURIA 

Proteinuria is the presence of tinnary protein in concentrations greater than 0 3 
g/!t(er in a 24-hour unne collection, or tn concentrations greater than 1 g/hter 
in a random unne collection ( 1 + or 2+ 1^ standard turbidimetnc methods) 
on two or more occasions at least 6 hours apart The unne must be a clean, 
voided, midstream specimen, or else obtained by catheterization 
Because the other serious hypertensive disorders are amply co%ered m medical 
textbooks, the discussion here will be limited to eclaraptogenic toxemia This is 
the condition which alone, or superimposed, presents most problems to the 
obstetnc team 

It IS generally accepted that “toxemia of pregnancy" is an undesirable term, 
but there is still no agreement as to what term should replace it In New Zealand 
the term “HOP syndrome" is used, the letters standing for hypertension edema, 
and proteinuna When this is translated to the American scene, il would have 
to be the "HEP syndrome, " and this would be unlikely to gam wide scientific 
acceptance The term “preeclampsia eclampsia” has been suggested, but this is 
a cacaphonic abomination, and the condition would be best renamed “eclampto 
gemc disease of pregnancy" However, ‘toxemia of pregnanej" has been in 
widespread use for so long that probably the best we can hope for is adoption 
of the term “eclamptogenic toxemia " 

Eclamptogemc toxemia occurs after the 20th week of pregnancy and ts char- 
acterized by hypertension, with edema and/or proteinuna, reduced utenne 
artery flow, reduced renal artery flow, with a reduced glomular filtration rate, 
possibly some evidence of disseminated intravascular coagulation (DIC), and 
distinctive renal glomerular changes 
In essence, eclamptogemc toxemia refers to preeclampsia and eclampsia 

PREECtAMPSIA 

Hypertension (BP 140/90 or above, or a nse of 30 mm Hg systolic or 15 mm 
Hg diastolic, or MAP 105 mm Hg or higher), edema (generalized), and/or 
proteinuna (300 mg/hter or above m a 24 hour unne specimen) 

ECLAMPSIA 

Preeclampsia with convulsions and/or coma 
INCIDENCE 

In the United States (1976) eclamptogemc toxemia complicates 1^% of 
pregnancies among patients delivered in pnvatc hospitals It complicates 10- 
15% of pregnancies in patienU delivered m public hospitals or umversity teach 
ing hospitals The overall occurrence rate in the United States is approximately 
5% of all pregnancies 
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IMPORTANCE 

Eclamptogenic toxemia is important for at least four reasons 

1. It IS the second leading cause of maternal mortality in the United States 

2. It IS a major cause of perinatal mortality, bemg associated with approximately 
30,000 permatal deaths per year in the United States 

3. It is associated with an increased tendency to mlrautenne growth retardation 
in the fetus 

4. It IS associated with an increased tendency to mental retardation in surviving 
offsprmg 


ETIOLOGY 

The cause of eclamptogenic toxemia remains unknown despite extensive in- 
vestigations The causative factors most commonly identified are listed accord 

mg to the evidence at hand 

1. Dietary Factors The geographic distnbution of eclampsia suggests that diet 
plays an important part m the etiology Multiple dietary factors have been 
incnminated including hypoproteinemia thiamme deficiency, calcium de- 
ficiency, iron and vitamm deficiency, and excess of carbohydrate and sodium 
mthe diet 

2. Endocrine Dysfunction Dunng normal pregnancy, enlargement of the 
antenor pituitary, adrenal, thyroid, and parathyroid glands occurs Inter- 
ference with hormonal activity or metabolism by the developing placenta has 
also been postulated. 

3. Allergic Phenomena Interest m this aspect had been waning until recently, 
when immunofiuorescent studies identified immunoglobulins m the tissues of 
women with toxemia of pregnancy 

4 Toxic Manifestations Water intoxication, menotoxm, and miscellaneous 
other agents have been blamed 

5. Hemodynamics Hypothesis Eclamptogenic toxemia and placenta previa 
rarely coexist It has been suggested that when the placenta is implanted in 
the upper uterine segment, then much of the venous blood returns to the 
heart via the ovarian veins In traversing this route, the additional blood 
volume encourages congestion of the renal, hepatic, and cerebral venous 
systems and results m hypoxic changes Another hemodynamics theory is 
that the cause of eclamptogenic toxemia is hypovolemia, which leads to a 
hypoperfusion syndrome The wei^t of evidence suggests, however, that 
hypovolemia, like DlC, is an important part in pathogenesis but is not the 
primary cause of eclamptogenic toxemia 

6. Stress Reaction This, too, is not so popular a theory as it once was 

7. Uterme Stretch Reflex It has been suggested that the resistance of the 
myometrium to stretching initiates a uterorcnal reflex resulting m renal 
cortical ischemia This in turn, has been said to result in generalized vaso- 
constriction, with hypertension, proteinuria, and edema While this is clini- 
cally appealmg because of the assoaation between eclamptogenic toxemia 
and such factors as multiple pregnancy, the weight of expenmental evidence 
on pathogenesis is against this theory 

Factors that are commonly associated with eclamptogeiuc toxemia are pnnu- 
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gra\adity, multiple pregnancy, polyhydramiuos. vascular disease, trophoblastic 
disease, and abniptio placentae 

Eclarnplogcnic toxemia has a geographic distnbuljon that is not entirely 
related to the quality of obstetric care, and the condition is sometimes seen m 
the immediate postpartum penod 


PATHOGENESIS 

Spiegelberg, in his textbook of obstetrics published in 1878, nas probably the 
first obstetncian to mention a relationship between the uterus and toxemia of 
pregnancy He suggested that irritation of the uienne nerves may possibly lead 
to renal arteriolar vasospasm In puerperal eclampsia immediate removal of 
placental tissue and coagulated blood which might act as a refiex stimulus, was 
recommended Thus, Spiegelberg desen.es the credit for ongmating the utero- 
rena! reflex theory later fostered by Sophian (1949, 1953, 1955, 1957, 1958, 
1959, 1961) 

The placental conwpt was proposed by Young in 1914 and pursued by the 
same investigator in 1927 He was impressed by the frequency of infarcts in 
toxemic placentas and postulated that this process was associated with utero- 
placental ischemia Young fell that toxemia was due to autolyiic products formed 
in necrotizing areas in the placenta, on the basis of experiments in which guinea 
pigs were given injections of matenal squeezed from autolyzed placentas In 
deed, here was the germ of the thromboplastin concept Bartholomew et at 
(I9S7) also stressed the importance of placental necrosis in forming degrada- 
tion products with toxic effects for the mother They were of the opinion that 
oxylocm acted as a spasmogenic agent on the placental vein sphincters and 
initiated infarction of the placenta by this mechanism. The idea of placental 
autolj sis as an important etiologic factor has also been supported by Niagara 
(i960), who suggested that hypercholesteremia encouraged placental degenera- 
tion and that this was followed by amolysis and the hberation of a toxic vaso- 
constrictor polj^ptide 

In 1929 Beker, in Holland, being impressed wjth the increased frequency of 
toxemia m the pnmigravida, injected barium into the uterine artenes of 
pnmigravid and multiparous cows dunng pregnancy In the pnmigravid cows 
the vessels were much narrower In 1948, he demonstrated similar results using 
human uterine specimens and concluded that m toxemia the hypertension 
developed in an attemjjt to maintain an adequate uleroplacenlal blood flow 

The etiology of pregnancy toxemia was further elucidated by Ogden, Hilde- 
brand, and Page (1940) TTicsc workers were able to produce hypertension m 
pregnant dogs by partially clamping the abdominal aorta below the level of the 
renal artenes However, no rise in blood pressure was observed when the same 
procedure was earned out after removal of the uterus and its contents Control 
exjjenmenis m nonpregnant dogs revealed that clamping of the aorta caused 
no hypertension Thus, the conclusion was reached that changes in the fetus, the 
placenta, or the gravid uterus were responsible for the increase in blood pressure 
of the pregnant animals 

Van Bouwdijk Basiiannse et ol (1954), in similar experiments, on rabbits 
which had their ovanan artenes Iirafcd previously, noted a nse m blood pres- 
sure m pregnant animals after partial clamping of the utenne artenes In nonpreg- 
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nant animals, the uterine ischemia obtained did not lead to hypertension The 
work of these mvestigators suggested that placental rather than utenne ischemia 
was the cause of the hypertension and that it represented an effort by the mother 
(or perhaps the fetus) to improve uteroplacental blood flow 
Of great interest m this respect is the reported coexistence of toxemia m 
women with aortic hypoplasia and with hypoplasia of the iliac vessels 

Another interesting contnbution ivas made by Thompson and Tickner 
( 1949), who reported that the placenta was nch in monoamine oxidase but that 
placental hypoxia resulted m its inactivation This enryme is highly sensitive to 
oxygen tension and has the ability to destroy vasoconstrictor amines such as 
norepinephrine epmephnne and tyramine In 1958 Browne postulated that 
pregnancy produced a Cushingoid syndrome and that deficiency of monoamine 
oxidase m an ischemic placenta could result m hypertension because of the 
unopposed action of endogenous vasoconsinctor amin es 

In 1952 Assail et al established beyond reasonable doubt that the hyper 
tension m toxemia was of humoral not neurogenic ongm 
The proof of the existence of placental ischemia in clinical toxemia of preg 
nancy was given by Browne and Veall (1953) who demonstrated by the use of 
radioactive sodium (“‘Na) a reduction in the placental blood flow to approxi 
mately one third of normal in patients with preeclampsia However smee 
similar results were obtained m chronic hypertension they felt that the placental 
ischemia was the result rather than the cause of the hypertension In their dis 
cussion they cited an exacerbation of a preexisimg hypertension by placental 
ischemia as an additional mechanism which would account for the known 
tendency of the chronic h)pertensive to develop a supenmposed preeclampsia 
Moms et of (1956) also using radioactive sodium found that utenne blood 
flow was reduced in proportion to the seventy of preeclampsia 

Hunter and Howard (1961) reported on the existence of a heat stable vaso- 
pressor agent (hysterotonin) m the decidua and amniotic fluid of toxemic 
patients They believed the decidua to be the site of production of this hyper 
tensive substance but although it was also found in the maternal plasma it 
could not be found in the placentas of toxemic women 

On the other hand Neuweiler el a! (1958) were successful in isolating a 
toxemia producing fraction from toxemic placentas Their work has been con 
firmed and further pursued by Rubinstein (1962) This same pressor com 
ponent was found by Berger et of to be in the polypeptide fraction although 
with the same method the fraction could not be found in the placentas of healthy 
women However the existence of pressor substances in toxemic placentas is 
not absolute proof of their placental origin 

Gyong>ossy and Kelenfey (1958) induced hypertension in pregnant cats by 
distending the uterine horns with balloons introduced into the amniotic sacs In 
addition they were able to transfer a vasopressor substance from these animals 
to other cats which in turn became h)rpertensive Since these expenments were 
not performed in nephrcctomized animals however the conclusion that the 
pressor agents were of placental ongm is not justified 

The fact that toxemia is more likely to occur in the primigravida and in 
women with muluple pregnancy or polyhydramnios has led to the general ac 
ceplance of a cause-effect relationship between increased mtrautenne pressure 
and toxemia of pregnancy Sophians uterorcnal concept of the etiology of 
toxemia has been a thought provoking rajntnbuuon He postulated that it is not 
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merely the slrelchjng, but the inherent resistance of the myometnum to stretch- 
ing that leads, by way of a neurogenic reflex, to renal cortical ischemia Sophian 
has maintained that, as a result of this renal ischemia, pressor substances are 
formed «i the kidneys and it is these substances which are responsible for the 
development and persistence of hypertension 

In 1962 Kumar developed hypertension m dogs m a chronic experiment in- 
volving uteroplacental ischemia In 1963 Berger and Cavanagh developed ex- 
perimental hypertension and proteinuria m pregnant rabbits by suture infarction 
of the placentas From this senes of expenmenls three mam conclusions were 
drawn 1) Placental ischemia but not uterine ischemia is essential for the 
production of experimental hypertension in pregnant rabbits at term 2) In 
transient placental ischemia produced by compression of one gravid horn of 
the rabbit uterus, there is a neurogenic reflex that causes an evanescent nse in 
blood pressure In prolonged placental ischemia obtained by placing Z sutures 
through the placentas, a humoral factor is responsible for the persistent increase 
m blood pressure 3) The kidneys are not necessary for the production of 
expenmental hypertension in rabbits Placental ischemia leads to experimental 
hypertension even m the absence of the kidneys, so it is evident that the vaso- 
pressor substances are not of renal ongin Although it was felt that the vaso- 
pressor agent was probably of placental ongm, this could not be stated un- 
equivocally 

In 1967 Hodgkinson, Hodan, and Bumpers devised a very satisfactory chronic 
toxemia model in the dog by placing Teflon bands around the utenne artcncs 
and transecting the ovanan artenes m the nonpregnant state Those animals 
that became pregnant following this procedure developed hypertension and 
protemuria 

In 1 859 James Young Simpson wrote “Albummuna, dropsv, and convulsions 
are successive elTects of one common cause, vtc a pathologic state of the blood, 
to the occurrence of ■nhich pregnancy tn some way peculiarly predisposes ’’ In 
1948 Page postulated that the placental dysfunction m eclamptogemc disease 
led to the liberation of thromboplastin, which became one of the mediators of 
the disease However, McKay el at were the ones ivho established this con- 
cept over the period 1953-1972 In 1953 they drew attention to the similarity 
between eclampsia and the generalized Shwartzman reaction In 1967 they 
reported on the production of ‘ expenmental eclampsia’’ in rats by means of a 
lipid peroxide diet, concluding that the source of thromboplastin irutiating the 
Die was the blood platelet 

Dcssemasted teitcsr^saiisc «n3vsg<rte‘«w? or :n<frc acettrai^y mti'ai’asa^aF 
coagulation-fibnnolysis syndrome (ICF), has been descnlied in association with 
eclamptogemc toxemia Pntchard et al (1976), and Bonnar el at (1971) 
studied patients with severe preeclampsia The most consistent findings were of 
thrombocytopenia and an elevation of scrum fibnn degradation products 
Beacham, Watson, and Clapp (1974) found fibrinogen levels only slightly de- 
pressed or nonnal m the face of severe fibnn deposition Roberts and May 
(1976) found evidence of consumptive coagulopathy in 91% of eclamptic 
patients and m 2 6% of patients with severe preeclampsia Pntchard el al 
(1976) found thrombocytopenia m 29%, a prolonged thrombin time m 50%, 
abnormally elevated serum fibnn degradation products in 3%, and circulauag 
fibnn monomer m 5% of eclamptic patients studied In view of the degree of 
change in the maternal clotting mechanism as compared to that seen m severe 
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abruptio placentae and prolonged retention of a dead fetus, these workers con 
eluded that the coagulation changes, when present in eclampsia are effect rather 
than cause Also, if hepann is to be used in the management of eclamptogenic 
toxemia, it should be used only with slnct laboratory control, otherwise, more 
harm than good wll come of it 

In trying to understand the piathogenests of eclamptogenic toxemia, one 
other factor must be appreciated Whereas in normal pregnancy there is a 
reduced vascular response to vasopressor substances in eclamptogenic disease 
the response is increased As long ago as 1937, Dieckmann and Michel le 
ported a marked increase in the vascular response of toxemic women to vaso- 
pressin Talledo et al (1968) ha\e shown a similar response to angiotensin and 
norepinephrine The actual concentration of angiotensin m the plasma is about 
the same in normal pregnancy as in totemia, and the difference m response is 
probably brought about by increased concentrations of sodium in the muco- 
polysacchandes of the arterial wall The work of Burks et al , (1971) who 
studied isolated arteries appears to confirm this view It is clear, therefore 
that generalized vasoconstriction probably plays a very important part in the 
pathogenesis of eclamptogenic toxemia and that this is associated intimately 
with the renin angiotensin aldosterone system 

It must be appreciated that normal pregnancy is a high renin state Plasma 
renin activity plasma renm concentration renin substrate (angiotcnsmogen), 
and plasma angiotensin IT are all above normal Renm released into the blood 
stream has a half life of about 2 hours m nephrectomized subjects (Browne el 
al 1969) It is a proteolytic enzyme devoid of vasoactive properties It acts 
upon circulating a- globuhn angiotcnsmogen to yield the decapeptide fraction 
angiotensin I Angiotensin I is then converted to angiotensin II by the action of 
the converting eruyme m the lung which splits off the two tenmnal ammo acids 
of angiotensin I Angiotensin II is the most potent vasopressor known Its 
production occurs predominantly in the pulmonary circulation but it also occurs 
m the kidney and to a lesser extent m the circulating plasma Angiotensm 11 is 
degraded by a group of enzymes coHccttvely called angiotensinase, hence the 
half life of angiotensin If in the plasma is less than 3 min (Vane 1969) In 
preeclamptic toxemia the plasma renm concentration and plasma renm activity 
tend to be decreased although most of the values fall within the range seen m 
normal pregnancy Plasma renin sensitivity is cither unchanged or slightly de 
creased relative to normal pregnancy Plasma levels of aneiotensm 11 are low as 
compared even to nonpregnant women and are severely depressed in compan 
son with normal pregnancy 

Normal pregnant women are highly resistant to the pressor and renal effects 
of infused angiotensin 11 Women with eclamptogenic toxemia are very sensitive 
to its pressor effect but markedly resistant to its renal effect (Chesley 1975) 
Women who will develop preeclampsia can be identified by their progressive 
loss of resistance to exogenous angiotensin II This occurs many weeks before 
any recognizable sign of toxemia appears and forms the basis of a clinical test 
for high risk pregnancy (Gamer of 1973) 

The part played by prostaglandins is unclear at this time but it has been sug 
gested that they may be important (Speroff 1972) Prostaglandin E (PGE) 
may be involved because it has been found that during the third trimester it is 
released into the utenne vems during infusion of angiotensm II in the rhesus 
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monkey (Franklin et fl/ 1974) Tcnagno « q 1 (1974) infused angiotensin II 
into pregnant dogs and found that the PGE level m utenne \enous blood almost 
doubled, and the utenne blood flow was increased When the prostaglandin 
inactivator indomethacm was given, the utenne blood flow fell to about 25% of 
the control level, and PGE almost disappeared from the utenne venous blood 
These data suggest that PGE may regulate uteroplacental blood flow 
Demers and Gabe (1976) have reported that placentas from toxemic women 
showed decreased PGE (vasodilator) and increased prostaglandin F (lasocon- 
slnctor) Their data suggest that prostaglandm synthesis and/or metabolism is 
altered in preeclampsia Whether this abnormality is a pnmary event or is 
secondary to other regulatory mechanisms is not clear at this time In the non- 
pregnant human uterus, the blood flow to the endomeinum is in the range of a 
few milliliters per minute, whereas in the third trimester of pregnancy approxi- 
mately 500 mi/mm are required for the fetus and placenta To achieve this 
marked increase m blood flow, hypertrophy of the utenne vasculature occurs 
(Brosens et a} 1967) Acute aihcrosis has been reported in the myometnal 
segments of (he uteroplacental artenes m toxemic patients (DeWolf, et al 
1975) In the patient who develops toxemia in the third trimester, the toxemic 
vascular lesion — compnsing decidual arteriolar thickening, narrowing, tropho- 
blastic degeneration, and fibnn thrombi deposition on chonomc villi — may be 
present as early as the first trimester of pregnancy (Nadji and Sommers, 
1973) Thus, the partial occlusion of the utenne arteries wiih transection of the 
ovanan artenes cither before or dunng pregnancy is a logical step m the produc- 
tion of uteroplacental ischemia This is, of course, an extension of the concept of 
Goldblatt et al (1939) and assumes that, if chronic renal ischemia leads to 
hypertension, (hen chronic uteroplacental ischemia may lead to hypertension 
In 1976, Abitbol et al succeeded in producing a toxemia model by constricting 
the aorta below the level of the renal artenes in rabbits They reported the oc- 
currence of hypertension, proteinuna. and increased weight gam Also, they 
demonstrated evidence of a lesion similar to that found m clinical toxemia in the 
kidneys by light microscopy, electron microscopy, and immunofluorescence 
Examination of the placentas of these animals repealed diffuse congestion, in- 
farction, and syncytial knots resembling the histopathologic picture m human 
toxemia Using the same technique of partial aortic occlusion with a number 3 
silk ligature, hypertension and proteinuna were produced m pregnant dogs, 
findings on li^t microscopy, electron microscopy, and immunofluorescence 
revealed renal lesions similar to those found in human toxemia (1976) The 
most important animal model that could be developed wtiuld be m the sub- 
human pnmate, but this has presented a great many difficulties 
In 1970, Misenhimer et al reported on an expenmenlal model of chronically 
impaired utenne artery flow m the rhesus monkey These workers did not 
measure blood pressure, but angiographic studies showed a marked reduction in 
intervillous space inflow m some animals, the fetal death rate was 60%, with 
all deaths occurring near the beginning of the third trimester of pregnancy 

If the uteroplacental blood flow is decreased, the utenne remn-angiotensm 
system will be activated, and there is some evidence that plasma renin levels are 
higher in the uterine vein than in the penpheral circulation in human eclampto- 
genic toxemia Thus, m toxemia, release of angiotensin II from (he uterus may 
be stimulated by a decrease m uteroplacental blood flow, and this circulating 
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angiotensin II may suppress renal renin release This could explain the apparent 
paradox of renin angiotensm levels m toxemia However, clarification of this 
hypothesis would entail simultaneous measurement of renm angiotensin levels 
in renal and utenne venous blood This is not feasible m human pregnancy but 
can be studied in the subhuman pnmate if a suitable model can be developed 

Over the period 1968-1976 we have conducted a multidisciplinary program 
m our laboratory with a view to developing a toxemia ammal model vn a sub- 
human pnmate We have published reports on these studies elsewhere (1972, 
1974, 1977), so here we will merely summarize our findings Baboons were 
used in this study, because their reproductive physiology is remarkably similar 
to that of human subject, and this certainly would make the findings more mean 
ingful 

In our baboon mode] we have observed the development of hypertension, 
proteinuria, and a reduction in renal artery flow in pregnant study ammals whose 
ovanan artenes had been transected, and whose utenne artenes had been 
partially occluded by metal clips pnor to conception In addition fibnn/ 
fibnnogcn deposits were confirmed m the pregnant study group, using immuno- 
fluorescence studies, although no evidence of DIC could be found in four 
animals on which extensive coagulation profiles were made Furthermore, we 
have found that when, using the same expenmental technique, utenne ischemia 
IS produced in baboons during pregnan(y, these animals also develop hyperten- 
sion and proteinuria Studies by light nuoroscopy, electron microscopy, and im 
munoSuorescence revealed that the renal lesion m the toxemic baboon is m 
distinguishable from that m women with eclamptogemc toxemia After 8 years 
of work on this animal model, we feel justified m concluding that although refine- 
ments are required, a pnmate experimental model is now available for studying 
the pathogenesis of, and for evaluating new methods of treatment for, eclampto- 
genic toxemia 

In the present light of our knowledge, n appears that uteroplacental ischemia 
IS the “trigger mechanism" for imtiaung toxemia, not only in the rabbit and dog 
but also ui the pnmate The more important points m pathogenesis are presented 
m Figure 6-1 


PATHOLOGY 

In 1954, Donnelly and Lock investigated the cause of death in 533 women 
with toxemia of pregnancy They found that death was attnbutable directly to 
toxemia in 393 cases The most common causes of death were cerebral vascular 
accidents, cardiopulmonary failure, and acute renal failure 
The lesions usually found m eclamptic patients who die, and in preeclamptic 
or eclampuc patients in whom renal biopsies are performed are as follows 


Kidney 

The characteristic lesion m eclamptogemc toxemia is a renal glomerular endo- 
theliosis The endothelial cells are swollen and the amorphous matcnal deposited 
in the cytoplasm causes enlargement of the capillary tufts The lumens of the 
glomerular capillanes become narrow, so that ischemia is the result of organic 
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narrowing as well as vasospasm These changes are the ones that markedly 
reduce the glomerular blood flow and the glomerular filtration rale 

Immunofiuorescenl techniques have demonstrated the presence of fibnn/ 
fibrinogen deposits, immunoglobulins and complement in the glomerular 
mesangium and capillary vessel walk Renal tubules usually show abnormalities 
consistent with ischemia, and proteinaceous matenal is often noted within the 
tubular lumens 

In the patients who survive, complete repair of the glomerular lesion follow 
mg delivery is the rule Nevertheless some patients have been reported as 
show mg evidence of glomerular damage months or es en years after delivery 

In very rare instances severe renal vascular spasm may produce extensive 
arlenal thrombosis resulting in bilateral renal cortical necrosis This is especially 
likely to occur in patients >vith eclamptogenic toxemia complicated by abruptio 
placentae 

Liver 

Significant liver damage may occur m edamptogenic toxemia In eclampsia 
about 7S% of the patients show some evidence of hepatic dysfunction, but 
permanent damage is very rare The most common hepatic lesion m the 
eclamptic patient is penportal hemorrhagic necrosis, this may extend toward 
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the center of the- hepatic lobule The auiroundtng blood sinuses may be o 
pressed In some areas, extravasation may occur and fibnn clots may fo 
especially at the bases of the liver cell columns These changes are believed tc 
the result of thrombosis m the hepatic arterioles 

Hemorrhage under the capsule of the liver may occur in severe preeclami 
and eclampsia, and even consequent mtraabdominal bleeding has been repoi 
as an acute surgical emergency 

In 1976, Anas and Mancilla Jimenez reported immunofluorescent evide 
of fibtm/fibrmogen, immunoglobulins, and complement iti the livers of patii 
with eclamptogenic toxemia Fibnn/fibnnogen outlining the hepatic smus' 
was found in 12 patients with preeclampsia, and in two there were large nod 
deposits of fibnn/fibnnogen deptBiis of immunoglobulins G and M {IgG, 
and of the heat-stable component of complement (Cj) in areas of necri 
These investigators postulated that changes in the liver and kidney were evii 
m patients with eclamptogenic toxemia because the generalized vasosp 
charactenstic of toxemia is more severe in these organs They pointed out 
the increased vasospasm, m the presence of a systemic yet mild blood hy; 
coagulability, would create adequate local conditions for the precipitatioi 
fibnn/fibnnogen 


Bmm 

Edema and hemorrhage are commonly seen in patients dying of eclampsia 
patients who survive, cerebral edema is common, and it is estimated that si 
cerebral hemorrhages may occur in almost 20% of women with eclamptog 
toxemia The pons, basal ganglia, and subcortical areas are most often mvol 
If the patient recovers from eclampsia, residual brain damage is rare, althou^ 
few cases of paralysis and pituitary necrosis have been reported 

Lungs 

In patients who have died of eclampsia, there is almost always evidence 
pulmonary edema and diffuse hemorrhagic bronchopneumonia 

Heart 

In the myocardial tissue of women who have died of eclampsia subendothe 
hemorrhages, fibnn thrombi, and focal necrosis may be found and are sometii 
so severe as to cause discoloration in the heart This damage to the heart he 
to explain related pathophysiologic changes, such as impaired cardiac rese 
and arrhythmias 

Placenta 

Histopathologic changes in the placenta of patients with toxemia reveal f 
mature aging of the placenta, sincytial degeneration and congestion of 
intervillous spaces Degeneration and thrombosis of the spiral arterioles m 
decidua indicate an acute atheroma Red infarction is the typical gross lesior 
the placenta of a patient with eclamptogenic toxemia, and is present m ab 
60% of the patients 
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PREVENTION AND DIAGNOSIS 


Although eclamptogenic toxemia often cannot be presented, it is possible to 
select groups of patients who are particularly prone to desclop the disease and 
to monitor these patients carefully for predisposing factors and early signs of 
developing toxemia ^ 


Nulliparity 
Multiple pregnancy 
Hjdatidiform mole 
Chrome hypertension 
Chronic renal disease 
Diabetes mellitus 
Hydrops fetalis 
Malnutrition 


- Qf 




The first three factors are beyond the control of the obstetrician, but metic- 
ulous control of diabetes during pregnancy, with frequent hospitalization, if 
necessary, may help to decrease the adverse effects of this disease on mother 
and fetus Hydrops fetalis is largely preventable foda), and careful monitonng 
and treatment of the patient with Rh disease will help reduce the mcjdence of 
toxemia m chronic hypertension and renal disease 


NUTRITION 

The role of malnutntion m (he genesis of toxemia has already been discussed m 
the section on Etiology earlier in this chapter T H Brewer has wntten ex- 
tensively on the importance of a good diet in reducing the tendency to hypo- 
volemia and a hypoperfusion state In a group of 7000 underprivileged patients 
in whom particular attention was paid to nutniion, be reported a toxemia rale 
of 0 55% with no cases of eclampsia This is a favorable result m companson 
to the 10-15% incidence usually seen m such patients 

BLOOD PRESSURE MEASUREMENT 

The blood pressure should be rouimely checked at each prenatal visit, and of 
course a significant nse indicates developing toxemia A mean arterial pressure 
m excess of 92 mm Hg dunng the second inmcster is a good indicator that the 
patient will subsequently develop toxemia However, m many patients who 
develop toxemia, the mean artenal pressure does not attain this level m the 
second trimeter, and toxemia may develop rapidly, without symptoms The 
need for a test to detect those patients who will develop the disease is obvious 
The roU-over test may meet this need 

RoH-ovcr Test 

This simple office procedure was described by Gant et al in 1 974 The patient 
is initially placed m the lateral recumbent position and her blood pressure 
checked until it has stabilized The patient is then turned into the supine position 
and the pressure again checked. An increase of 20 mm Hg or more m iastolic 
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pressure is a positive response The lest is not reliable after 32 weeks’ gestauon 
Gant ef al found that patients itt wlmm the roll over test was positive were 
very sensitive to angiotensin infusion They also found that 98% of these 
patients subsequently developed toxemia, whereas 91 % of the patients in whom 
the test gave negative results did not become hypertensive dunng the pregnancy 
Gusdon et al (1977), however, were more conservative m their assessment 
of the test. They found that negative test results were an accurate (93%) m 
dicator that toxenua would not develop, but that positive results accurately pre- 
dicted the subsequent development of toxemia in only 50% of pnmigravidas 
and 25% of multiparas 

Further study is required before the true value of this promising test can be 
assessed 


EDEMA 

Traditionally, edema has been described as the earliest sign of developing 
toxemia However, edema, by itself, like increased plasma volume, is to be ex- 
pected dunng pregnancy It is physiologic and may even be protective against 
the development of toxemia Eighty-five percent of patients who develop 
generalixed edema have perfectly norma! pregnancies only 15% develop 
toxemia Thus, the concept that treating edema will prevent toxemia is invalid 
In fact, some methods particularly the administration of diuretics, may even be 
harmful The administration of diuretics excessively reduces the metabolic 
clearance rate (MCR) of dehydroisoandrosterone sulfate (DS) m relation to 
maternal weight loss As diuretics decrease plasma volume, a decrease m the 
MCRi)^ probably reflects reduced placental perfusion (Gant er o/ 1975) Both 
of these factors— decreased plasma volume and reduced uteroplacental per- 
fusion — are thought to be important m the pathogenesis of toxemia, so diuretic 
administration may actually predispose the patient to the development of the 
disease These considerations virtually contraindicate the use of diuretics in 
pregnancy unless there are compelling reasons 

PROTEINURIA 

Proteinuna is usually the last of the clinical triad to appear It is also the most 
ominous A combination of 2+ proteinuria (1 g/hter) and hypertension at 
least doubles the perinatal mortality (dcAlvarez, 1976) Edema with protein 
una also increases pennatal mortaliiy (Vosfaurgh, 1976) Even a level of 14- 
proteinuna (300 mg/liler) in the absence of contamination of the specimen or 
urinary tract infection should be considered significant, particularly when the 
diastolic blood pressure is 85 ram Hg or higher Because proteinuna may be 
variable, it is adv isablc to measure it in a 24-hour unne collection 


MANAGEMENT 

The obstetncian must always remember that he is treating two patients, mother 
and fetus, and it is often di/ficoll to ensure that the best interests of Ijoth are 
served The definitive treatment of toxemia is delivery of the infant, all other 
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ioms of treatment are merely supportive The objective of supportive manage- 
ment IS to ensure both maternal and fetal well being 


CARE OF THE MOTHER 

Two facts should be borne in mind when managing patients wth toxemia 1 ) 
Maternal mortality in preeclampsia is minima!, but maternal mortality from 
eclampsia is appreciable and increases with the number of seizures, 2) the 
most common single cause of death m eclampsia is massive cerebral hemorrhage 


rrercot Convulsions 

BED REST Bed rest by itself may have an antihypertensive effect, and bed rest m 
the lateral recumbent position is said to mcrease utenne blood flow, an effect 
especially beneficial m eclamptogenic toxemia As has been shown by Lauth et 
ai (1976), excellent results can be achieved in pnmigravidas with pregnancy- 
induced hypertension, “with good advice and little medicine * The 346 patients 
were all significantly hypertensive, but only 50% bad edema, and only 13% 
had proteinuria Nevertheless, these patients monitored prior to term m a high- 
risk pregnancy unit were allowed a normal diet and ambulation ad Ubnum 
They received no sedatives, antihypenensive drugs or diuretics Their blood 
pressure was checked four times daily, iheir urinary protein and weight three 
times weekly, creatinine clearance weekly, with scnal sonography to monitor 
fetal growth Amniocentesis was used only four times for lecjibm/spbmgomyelin 
ratio, and the oxytocin challenge test was not used (this test is defined later m 
this chapter, in the section on Fetal Reserve) Delivery was delayed until term 
unless detenoration was evident With this method of management, the perinatal 
mortality was 9/1000 Among the 26 women who left the unit against medical 
advice, the pencatal mortality w-as I54/I000 In view of this report and the 
report of Fleigner (1976), we should probably reassess the view, so long held, 
that prompt delivery is the best solution for women with hypertensive disorders 
of pregnancy With conservative care the prematurity rate will be reduced and if 
the patients arc carefully monitored, there is apparently no hazard to mother 
or baby 

If, in spite of the simple course of management desenbed, the disease worsens, 
or if the patient is first seen when suffenng from severe toxemia more aggressive 
management is indicated All persistently sjmptomatic patients should be placed 
m tftis group (Tabic 6-1 ) In addition, any patient w ith a diastolic bfootf pressure 
of no mm Hg (measured on two occasions 6 hours apart with the patient in 
bed), or protemuna 3+, or ohguna (400 ml unne or less in 24 hours), or pul- 
monary edema, or cyanosis would be classified as severe. Patients with severe 
disease should be nursed m a quiet, darkened room 

SEDATIVES AND ANTICONVULSANTS The objcct of treatment with these substances 
IS to prevent the convulsions of eclampsia 

Magnesium Sidfaie The magnesium ion has for man) jears been the cornerstone 
of treatment of severe toxemia Its mam effect is at the neuromuscular junction, 
but It also decreases cerebral edema It must be administered parenterally, but 
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TABLE 6-1 Symplows tmpendlng Ectunpsla 


Symptom 

Cause 

Severe headache 

Cerebral edema 

Visual disturbance (scotomas 
diplopia blurred vision) 

Cerebral edema 

Vomiting 

Cerebral edema 

Epigastric pain 

Stretching of liver capsule or 
subcapsular hemorrhage 


TABLE 6-2 Dossga Schedules for Megneslum Sultele 



Intravenous 

fntramuieular 

Initial 

2-4 s MgS04 (USP) as 10% 

10 g MgSOr (USP) as 50% solution 

dose 

solution Injected slowly over 2- to 

4 min period 

lnH 20 divided doses 2mllneach 
buttock 1 % procaine may be 
added to reduce pain of injection 

Maintenance 

20 g MgSOt in 1000 ml 5% dextrose 

S 0 Mg504 as 50% solution every 4 hr 

dose 

inHiO usual maintenancedosage 

1 g/hr depending on reflexes 
respirations urinary output etc 

(administered same as Initial 
dose) depending on reflexes etc 


may be given either intramuscularly or intravenously The advantages of intra 
venous administration are as folloivs 1) Rapid onset of effect, 2) optimum 
dosage may be easily determined for individual patients, 3) may be rapidly 
stopped in the event of overdosage, 4) nonpamful injection Dosage schedules 
arc presented in Table 6-2 

The patient must be vigilanily observed for evidence of overdose, which wiU 
manifest itself initially as sluggish knee and biceps jerks and later as depressed 
respirations and decreased unnary output If not treated, the patient may go into 
respiratory failure, or at very toxic levels, cardiac arrest may occur Slowing or 
stoppmg the infusion will suffice for mild evidence of overdose, but evidence of 
severe overdose (respirations below 14/min) should be treated by immediate 
mtravenous injection of 10 ml of 10% calcium gluconate solution as a bolus 
Such a solution should always be kept beside the bed when magnesium sulfate 
therapy is being used 

Barbiiurates Barbintrales have both sedative and anticonvulsant effects, and 
may be used as an alternative to magnesium sulfate They are particularly useful 
in the patient who has had one or more convulsions The usual dosage is amo 
barbital (Sodium Amytal), 0 25-0 5 g, as a slow intravenous injection This 
may be repeated as necessary to prevent the patient's becoming too restless 

Diosepam Diazepam (Valium) has an anticonvulsant effect when given intra- 
venously, but It often has to be given m very large maintenance doses It crosses 
the placenta, and the neonate cannot excrete the drug, toxic levels have been 
detected m the infant as long as 3 weeks after delivery It is not, therefore, 
recommended except occasionally for postpartum eclampsia 
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Morphine Magnesium sulfate and barbiturates have no analgesic effect, so 
morphine may be considered for both its sedative and analgesic effects, especially 
m early labor and after delivery The usual dose is morphine sulfate, 7 5 mg 
intravenously, repeated as necessary Some fetal depression is inevitable but a 
pharmacologic antagonist is available (see chapter 13) 


Prevent Cerebral Hemorrhage 

The drugs that have been mentioned have a mild antihyperlensive effect, but 
this 15 insufficient for patients with severe hyperunsion 


Hydralazine This drug (Apresohne) acts by causing artenolar vasodilation It 
also increases cardiac output and renal blood flow and is thought to increase 
placental blood flow Hydralazine, 20-40 mg m 1000 ml of 5% dextrose m 
045% saline, should be infused slowly if the blood pressure is in excess of 
160/100 mm Hg The rate of flow of the intravenous fluid should be titrated to 
the patient’s blood pressure The latter should be stabilized at a level consistent 
with an adequate urinary output The fetal hean should be carefully monitored 
during administration, for a sudden fall in blood pressure may cause severe 
fetal hypoxia The most common side effect seen is tachycardia, which may be 
severe and may occasion'illy progress to arrhythmias This effect may be abolished 
by administration of propranolol intravenously 

Diazoxide This drug (Hyperstat) has been found to be remarkably successful m 
treating acute hypertensive states It may, however, cause sudden hypotension 
which can cause severe fetal hypoxia, and the dose cannot be titrated because 
the drug is janly effective when given a s a bolus injection This objection does 
not apply to severe postpartum toxemia, for which it is a very useful drug The 
usual dose is 300 mg as a rapid intravenous injection 


Expand Plasma Volume 

The plasma volume m toxemia is depleted and recently it has been suggested 
that severe precclampsia and eclampsia should be treated as a hypoperfusion 
syndrome, with chlorpromazine to combat vasoconstriction and dilate the 
vascular bed. while adequate volume replacement with albumin and plasma ex- 
panders is earned out (Soder, ei of 1975) This regimen together with oxygena- 
tion, and measures to combat acidosis, has much to recommend it, but unless 
careful central venous pressure or pulmonary artery wedge pressure monitonng 
IS earned out, pulmonary edema may be precipitated in some patients 


Treat Complications 

The most senous complications of toxemia are abniptio placentae, pulmonary 
^ema acute renal failure, eclampsia cerebral acadent, and cardiac failure 
Once one of these is present the patient should be delivered as soon as her con- 
dition has been stabilized 

Abruptio placentae is discussed in Chapter 8, acute renal failure is the sub- 
ject of Chapter 5, and eclampsia is discussed m detail later in the present chapter 
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PULMONARY EDEMA Acute pulmonaiy edema is a very serious medical craer 
gency, and patients m whom it develops should be admitted to an intensive care 
■rnnt The patient should be given oxygen, morphine, and digoxin in addition to 
magnesium sulfate and hydralazine, if necessary Furosemide (Lasix) is a lery 
useful drug m treating pulmonary edema but theoretic objections base been 
raised to its use m toxemia induced pulmonary edema because of the con 
comitant low plasma volume, and low plasma colloid osmotic pressure On the 
other hand, increased peripheral resistance and systemic hypertension may lead 
to left ventncular failure and pulmonary edema Under ideal circumstances 
therefore the use of furosemide and the infusion of colloid or crystalloid solu 
tions should be governed by the pulmonary artery wedge pressure (see Ql 4 
Life Threatening Infections) 

CARE OF THE FETUS 

In cases of eclampsia and in cases of severe toxemia which do not respond to 
conservative therapy as outlined above the infant should be delivered, but m 
mild to moderate toxemia delivery may often be deferred until conditions are 
more favorable Since there is no danger to the mother in these cases provided 
her condition does not deteriorate, a decision to intervene will be made only m 
the fetal mtcrest Clinical methods of assessing the well being of the fetus are not 
very accurate and so a number of laboratory tests have become necessary Only 
those in general use will be discussed 

Fetal Growth 

Adequate fetal growth is a good indicator of fetal well being Growth may be 
estimated by palpation and weekly measurements of fundal height but such 
estimates are often inaccurate Ultrasonic cephalometry has b‘en shown to be 
an accurate method of assessing fetal growth but it must be done senally start 
mg at 20 weeks gestation Cessation of growth is a good mdicator of poor 
placental function 

Fetoplacental Unit 

Measurements of estnols in maternal unne or plasma indicate the status of both 
fetal and placental function and may be affected by a vanely of factors (Fig 
6 2) Nonetheless they remain the most reliable tests of the fetoplacental unit 
Twenty four hour unnary estnol estimations have been used successfully all 
over the world for this purpose {MacLeod era/ 1971 Fleigner 1976 Garoff 
and Seppala 1 976) It has been suggested that a morning urine estnol estimation 
K moxe coavcoieot and may be as accurate as the 24 hour specimen CBifii.enski 
Millner, 1976) Plasma estnol (Klopper, Masson 1975) has also been used 
wth success and is to be preferred in patients wth underlying renal disease 
Falling levels of estnols are a good indicator that the fetus is in jeopardy 

Placental Function 

The debate whether human placental lactogen reflects placental function or is 
merely an index of placental size and weight has not been settled Nonetheless 
It has been successful in predicting failmg placental function (Spellacy et al 
1975 Trolle era/ 1976) 
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FIG 6-2 Estriol biosynthesis in the last part of pregnancy fTroUc D Bock JE 
Gaede P The prognostic and diagnostic value of total cstnol m urme and 
in serum and of human placental lactogen hormone m serum in the last 
part of pregnancy Am J Obsiet Gynecol 126 834 1976) 


Felal Reserve 

The oxytocin challenge test (OCT) was designed to test the reaction of the 
fetus to the stress of utenne contractions The patient should be placed on her 
side or propped in a sitting position and an external (Doppler) fetal monitor 
applied If spontaneous utenne contractions are not apparent, oxytocin should 
be administered by infusion pump until regular (3-4 every 1 0 mm) contractions 
are observed 

INTERPRETATION 


Positive Repetitive late decelerations m association snth normal contractions 
(smalt decelerations may be significant and are often very difficult to see ) 
Negative No late decelerations observed 
Suspicious Occasional late or uncfessified dccehranons 
Unsatisfactory Poor quality recording 

There is general agreement that a negative test is a reliable indicator of a 
fetus in good condition The significance of a positive test however is uncertain 
A false positive rate as high as S0% has been reported 
Dunng study of (he OCT, a number of investigators noted the appearance of 
pcnodic accelerations of the fetal heart, which were associated with fetal move- 
ments or utenne contractions and occurred to healthy fetuses These observa- 
tions led to the development of the non sirrss test also called fetal activity 
determination (FAD) test A healthy fetus has frequent movements, and 
frequent cardiac acceleration patterns arc noted This test, though still under 
investigation, shows great promise and is a much more acceptable screenmg 
procedure than the OCT 


6 • ECIAMTTOOENIC TOXEMIA 123 



Since no single test of fetal well-bemg is 100% accurate, it is best to use 
or three, preferably measuring different aspects of the fetal status A positive 
OCT alone may or may not be sigmficant. but a positue OCT m the presence 
of falling estnols is highly significant Similarly, a slowdown m growth of the 
bipanetal diameter becomes much more ominous when accompanied by a drop 
m estnol excretion or a positive OCT. 

However, test results may give a confusing and contradictory picture of the 
fetal status, making the chniciaa feel a victim of his own technology The simple 
method of management outlined earlier has much to recommend it For this, the 
patient with toxemia is hospitalized for the remainder of her pregnancy If the 
disease detenorates or clears and then recurs dunng the bed rest regimen, the 
situation may be taken as evidence that the fetoplacental unit is failing, the 
patient should then be delivered The results in terms of both maternal and fetal 
outcome are excellent, and the cost of hospitalization may well be offset by the 
savings on batteries of sophisticated tests 

If prolongation of pregnancy is thought to be hazardous to the fetus, the 
matunty of the fetus should be estimated There are a number of tests available 
to assess maturity (Table 6-3) Of these, the most important is the lecithm/ 
sphingomyelin (L/S) ratio An L/S ratio under 1 5/1 indicates that the fetus 
runs a substantial nsk of developing severe respiratory distress syndrome (RDS) 
if delivered A ratio of 1 5-2 0/ 1 indicates a risk of mild RDS while a ratio of 
2 0/1 or greater implies little nsk of RDS The test, however, is time consum- 
ing, and more rapid methods are being continually sought (Sbarra et al , 1976) 
The use o! steroids to accelerate lung matunty shows promise 


TABLE 6-3 Attesimenl cl Fetal Miturfty 


Teel 

Significance 


Comment 

LMP 

Quickening 

Nageles rule 

20-22 wk (primigravida) 
16-20 wk (multipara) 1 

) 

Reliable information may not be 

Fetal heart 

20 wk 1 


available 

tones first 
heard 


1 


X ray lilms for 

Lower femorai at 00-30 wk 


Negallva results do not exclude 

epiphyses 

Upper tiblal at 40 wk 


matunty 

Serial ultra 

Measures growth pt fetal head 

Must be started et 20-30 wk 

sonic 

cephalometry 

Amnlotlc fluid 

Fat cells 

^10% fat cells Indicates skin 
matunty 

Conflicting evidence of accuracy 

Creatinine 

>1 a mg/ too ml Indicates renal (and 
muscle) maturity 

20-30% inaccuracy In toxemia 
renal disease and sickle-cell 
disease 

Bilirubin 

Falls to zero with maturing of 
liver (36 wk) 

Large spread in values false 
positives occur 

L/S ratio 

2 1 indicates lung ntaiurlty 


Best available but 6% inaccuracy 
in complicated pregnancy 


124 OBSTETRIC EMERGENCIES 





OBSTETRIC DISPOSITION 

As stated carJier, the patient with severe eclamptogenic toxemia who does not 
respond to medical treatment should be delivered, regardless of fetal maturity 

TIMING OF DELIVERY 

In cases of severe eclamptogenic toxemia and eclampsia, it is usual to stabilize 
the patient for 24 hours and then to deliver her However, m fulminating cases 
or m patients who do not respond to attempts at stabilization, the decision to 
deliver may be made after 1 2 hours or even earlier 
In mild to moderate cases, the decision will often be made when signs of fetal 
deterioration occur During the last few weeks of pregnancy in such patients, 
there should be no hesitation in delivenng the infant if there has been no im- 
provement m maternal and/or fetal status after bed rest m the hospital 

MODE OF DELIVERY 

Most patients with eclamptogenic toxemia respond readily to attempts to induce 
labor, even when the cervix appears unfavorable Unless there is a contraindica- 
tion (eg , breech presentation), labor should be induced by artificial rupture of 
the membranes followed by oxytocin infusion In severe cases, it is particularly 
important to remember that the patient needs to be delivered prompil), not ;ust 
induced, Therefore, day after day of oxytocin induction without artificial rupture 
of the membranes is not recommended 

Fetal monitoring should be continued throughout the induction and labor 
period, and evidence of fetal compromise should be treated promptly by 
cesarean section, i! necessary Similarly, failure of induction should be followed 
promptl) by cesarean section Fulminating toxemia may first manifest itself 
during induction or labor, and if n cannot readily be managed by medical treat- 
ment, the pregnancy should be temunated by cesarean section 

CARE OF THE PATIENT DURING LABOR 

The patient should be kept adequately hydrated and sedated, and both mother 
and fetus should be continuously momlored for any evidence of deterioration to 
condition Adequate analgesia is important, and narcotics and regional anesthesia 
may both be used Epidural and spinal anesthesia should not be used in patients 
taxcoKS (hse is sapcninposed <m ofrrowc AjperteiTfiswr, bu( cpNk:r^ avcf- 
thesia has been used in “pure” toxemia (Nicholas, 1975) 

The second stage of labor is best completed by electne outlet forceps 
Ergonovine (Methergme) should be avoided m the management of the third 
stage of labor because it may exacerbate the hypertension 

ECLAMPSIA 

Once a patient has suffered convulsions, management consists of preventing 
further seizures, stabilization of the underlying toxemia, and termination of the 
pregnancy at the appropriate time In addition, cardiorespiratory problems must 
be dealt w ith promptly and adequately 
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MANAGEMENT OF THE ECLAMPTIC SEIZURE 

1. Place the patient m a bed with siderails and keep her on her side Use gentle 
restraint, and loosen tight clothing 

2. Prevent tongue biting by means of a mouth gag or padded tongue-blade 

3. Administer oxygen 

4. Give sodium amobarbital, 0 25-0 5 g, slowly intravenously DO NOT OVER- 
SEDATE the patient 


GENERAL MANAGEMENT 

1. Keep the patient in a quiet, darkened room under constant observation 

2. Manage the underlying toxemia as descnbed earlier in this chapter 

3. Fluids 

Limit the fluid intake per 24 hours to 1000 ml plus the amount of unnary 
output over the preceding 24 hours unless the patient is hypovolemic 

4. Routine observations 

A. Check blood pressure, pulse, and respiratory rate at least every 15 mm 

B. Check the lungs frequently, as acute pulmonary edema is common m 
eclamptic patients 

C. Keep a careful intake-output chart 

D. Obtain blood for typing, crossmaiching, and for a base-hne hematocnL 
Hemoconcentration is common in patients with eclamptogenic vasospastic 
toxemia Determine serum protein by electrophoresis serum electrolytes, 
blood uric acid, and blood urea nitrogen 

E. Monitor fetal heart and uterine contractions 

F. By means of an in dwelling catheter, have urine collections made over 
each 24-hour period for protein and unnary estnol determinations, until 
labor IS induced 

5. Cardiorespiratory complications 

Anticipate these so they may be promptly treated 

A. Consider prophylactic digitalization with 1 6 mg lanatoside C intra- 
venously if (he pulse rate is over 120/mm and there is no contraindication 
such as hypok^emia Thereafter, administer 0 25-0 5 mg digoxin daily, 
to maintain digitalization Obtain an electrocardiogram prior to digitali 
zation 

B. Treat acute pulmonary edema as described earlier in this chapter 

C. Provide respiratory assistance by endotracheal tube if necessary because 
of gross edema or tongue biting Tracheostomy may occasionally be 
necessary 

6. Disseminated intravascular coagulation 

This is rarely a senous problem The presence of hematuria should raise 
suspicion but is more commonly due to trauma from the Foley catheter If 
hematuria becomes marked, the diagnosis should be established by a coagu- 
lation profile showing thrombocytopenia, with depression of fibrinogen and 
fibrinogen factors (V, VIII, and XIII), and (he presence of fibrin monomers 
and fibnn/fibrmogen degradation products Then the use of hepann should 
be considered (see Ch 3, Shock) 
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OBSTETRIC DISPOSITION 

The obstetnc disposition is the same as that presented earlier for preeclamptic 
toxemia 
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Hemorrhage h Early 
Pregr^anay 

Ralph E. Woods, Denis Cavanagh 


“If you do not know a thing you are quite sure not to suspect ii and 
1 / you do not suspect a thing you are almost certain not to find it " 
Matthews Duncan 
Medical Times and Gazette I STS p 729 


Hemorrhage in early pregnancy may be caused by a peduncu- 
lated fibroid, cervical mucus polyp, cervical erosion, preg- 
nancy m a bicomuate uterus, or vulvar and vaginal lesions 
More important, however, from the standpoint of obstelnc 
emergencies are abortion, ectopic pregnancy. irophoWasue 
disease, cervical carcinoma and chemical ulceration of the 
vagina (Fig 7-1 ) 

The patient may present in shock due to severe inlrapen- 
toneat or external bleeding In such situations, there uill be 
Imie difficulty m recognizing the senous nature of her problem 
Often however, bleeding is minimal It may be relatisely be- 
nign or may be early evidence of a life threatening situation 
Recognition may be difficult Particularly in these cases, sys- 
tematic patient evaluation is essential (or early diagnosis 


PATIENT EVALUATION 

Clinical methods remain the mamstay of patient evaluation 
Supplementary studies may be necessary, but a careful history 
and complete physical examination are often crucial m defin- 
ing the nature of the problem Several examinations may be 
necessary before a diagnosis can be made Often, durrng this 
penod of evaluation, the problem will become acute and 
patently obvious 

HISTORY 

The lime frame m which the patient’s symptoms have devel- 
oped should be obtained The basis for comparison as to nor- 
mal/abnormal IS her usual menstrual pattern. It is informative 
to know the date of onset of the last menstrual penod, its 
duration, the approximate amount of flow, the usual cycle pat- 
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Hydaiidiform Mole 
or Choriocarcinoma 



tern, and the breast and pelvic symptoms that ordinarily accompany her men- 
strual period Information should be sought as to whether she has been using 
basal body temperature or cervical mucus patterns to regulate coital activity 
Knowledge of contraceptive practices (particularly the use of an intrauterine 
contraceptive device), of coital partners, previous pelvic inflammatory disease 
(including postabortal or postpregnani^), and previous pregnancy interruptions 
may be helpful Information about infertility, infertility studies, and lower ab- 
dominal surgery is also important 

EXAMINATION 
Vita! Signs 

Temperature, pulse, respiration, and blood pressure should all be checked 


Abdomen 

The patient’s abdomen must be evaluated carefully for point tenderness, 
voluntary guarding, rigidity, rebound tenderness, distension, and reduced 
bowel sounds The presence of any of these may indicate pentoneal irritation 
due to early mtrapentoneal bleeding 
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Pelvis 

BIMANUAL EXAMINATION Manual examinaUon should be gentle If movement 
of the cervix laterally elicits pain on the same side toward which the cervix 
IS moved this suggests adnexal pathology So far as palpable adnexal masses 
arc concerned, it should be rememliered that an enlarged and tender corpus 
luteum is frequently present m early pregnancy Attention must be paid to 
uterme size, consistency, shape, and location especially in regard to whether 
an intrauterine pregnancy is actually present or not A retrovcrled uterus may 
cause confusion, and pam caused by attempts to antevert it may be significant A 
bicomuate uterus or other anomaly may be detected The uterus itself may be 
surprisingly soft in early pregnancy However, when decidual hemorrhage 
IS present, the uterus may be tender and irritable and may contract as it is 
palpated The classic clinical signs of pregnancy may be evident 1) Hegar’s 
softening of the supravaginal portion of the cervix, 2) Piskacek's sign — 
asymmetry with softening of the uterus in the area of implantation 

SPECULUM EXAMINATION Cervical lesions may be evident A double cervix may 
be seen Papanicolaou smears should be taken Cervical cyanosis (Chadnick's 
sign) may be evident Ordinarily, its presence suggests pregnancy, but it is of 
limited value m the presence of bleeding The area of vagina posterior to the 
cervix should be carefully inspected for bulging of the cul de sac 

LABORATORY TESTS 
Blood Tests 

A complete blood count, including differential white blood cell count, and 
blood t^e should be obtained A patient may lose a considerable amount of 
blood before she shows signs of iron deficiency anemia or shock If she is 
starting into a senes of problems with diminished iron reserves, or a low 
hemoglobin level, she may be less able to tolerate acute blood loss or anesthesia 
if it should become necessary The information is valuable 

Pregnancy Tests 

Biologic pregnaniy tests have largely been replaced by immunologic assays 
Three types are generally available 1) Latex agglutination inhibition — slide 
tests, eg . in the United States UCG, Pregnosticon, Gravmdex, 2) Latex ag- 
glutination lest, e g , m the United Stales DAP, 3 ) Heraagglutmation inhibi- 
tion tube tests, eg ,m the United States Pregnosticon, UCG, Accusphere All 
depend on the level of ouput of chontmic gonadotropin by trophoblastic 
tissue This is a function of trophoblastic viability and the length of gestation 
It has been shown that between day 24 and day 40 after the first day of the 
last menstrual period, the unnary excretion of chonomc gonadotropin ranges 
between 1000 and 2000 IU/24 hours The tube hemagglutination inhibition 
tests are the most sensitive of the three types, but require about 2 hours to 
perform The> will delect gonadotropin levels as low as 750 and 1000 IU/24 
hours Thus, they will detect the presence of living trophoblastic tissue early 
The slide tests are quicker but less sensitive (range J 000-2000 IU/24 hours) 
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These tests are helpful but they may have to be repeated sequentially If the 
patient is taking phenothiazines, promethazine, phenobarbital, or aspirin, inter- 
ference with the reaction is possible Smce the reagents crossreact with pituitary 
gonadotropin (LH), the sensitive tests may give false-positive results when 
pituitary gonadotropin excretion levels are high Because of these possibilities, 
care must be used in interpreting the results 

More recently, a radioimmunoassay procedure for the detection of the beta 
subunit of human chorionic gonadotropin has been reported This is the only 
technique that differentiates between HCG and LH in specimens m which the 
amount is so low that it could be accounted for by either source of production 
It IS now recognized that in patients with trophoblastic disease, the disease may 
persist with excretion of gonadotropin below the sensitivity level of the usual 
immunoassay procedures (Delfs 1975) It has been recommended that pa 
tients with this disease be followed with the radioimmunoassay procedure 
for detection of the beta subunit If the procedure is not available locally, serum 
can be sent to one of the regional trophoblastic centers for assay, thus assuring 
better follosv up of these patients (Figs 7-2, 7-3) 


SONAR 

The use of pulsed high frequency ultrasound for medical diagnosis has ex- 
panded rapidly m recent years Development of this technique (medical 
sonar) has been largely due to the enthusiastic and determined perseverance 
of physicians, physicists, and engineers New interest has been stimulated 
recently by the development of an effective "gray scale ’ and ‘ real-time' imag 
mg Donald has reviewed the several stages of development and acceptance 
that this modality has undergone 

There has always been concern over possible long term side effects of medi- 
cal sonar Pulsed echo sounding utilizes a fonn of physical mechanical energy 
at levels well below those used in power ultrasound To date there has been 
no validated evidence of tissue damage, even in embryonic tissue Nonethe 
less, it IS possible that a safety threshold exists for this form of energy The 
procedure appears to be safe, but until the matter is finally settled one or two 
generations from now, it behooves sonar users to minimize energy usage 

Sonar has influenced the practice of obstetrics m a number of ways It has 
not replaced clinical judgment but it is a material aid m the diagnosis of the 
causes of vaginal bleeding both in early and late pregnancy A scan will show 
only what is present at the time of the examination The durations of gestation 
at which various structural features make their appearance are presented in 
Tabic 7-1 Thus the examination may have to be repeated one or more times 
to venfy the diagnosis 

When sonar is used carefully, there is no doubt as to Us effectiveness in 
demonstrating 1) intrauterine pregnancy when ectopic pregnancy is suspected, 
2) trophoblastic disease, 3) the ‘ threatened ' abortion that will abort because 
It is a blighted ovum, 4) the “threatened" abortion which is unlikely to abort, 
5) the prepiancy in a bicomuate uterus. 6) the missed abortion early as well 
as late, 7) placental separation m early prcgnaniy, 8) the early intrauterine 
gestation in conjunction with the intrauterine contraceptive device (Figs 7-4 
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Amenorrhea in Deyt 

FIG 7-2 Mean serum and urme chorionic gonadotropin levels in 600 normally 
pregnant women, the technique of hemagglutination inhibition was used 
(Tcoh ES J Obstet Gynaecol Br Commonw 74 77, 1967) 



Rising mean scrum 
HCG levels of IS pa 
Hems with normally 
developing intrauterine 
pregnancies Brackets 
outline extent of scat 
ter Initials correspond 
to scrum HCG levels 
of the 4 patients with 
ectopic pregnancies 
Horizontal Imc at 2000 
mlU/ml js approxi- 
mate area where most 
immunologic preg- 
nancy tests become 
positive (KosasaTSet 
al Obstet Gynecol 
42 268. 1973) 



ihroLgh 7-16) In later pregnancy, the abnormally located placenta, and certajn 
placental accidents can also be demonstrated. 

Some equipment is capable of demonstrating fetal heart movement from 
very early in pregnancy (ninth week after the onset of the last menstrual 
penod) This provides added perspective because fetal viability can be mom 
tored before the time when fetal heart tones would ordinanly be heard 

CULDOCENTESIS 

The value of aspiration of fiutd from the posterior cul-de-sac as a means of 
diagnosing mtraabdominal disease has been amply documented (Table 7-2) 
When nonclottmg blood is obtained, it may signify cither a ruptured corpus 
luteum or a ruptured ectopic pregnancy A positive tap is an indication for 
laparotomy However a negative lap does not exclude an ectopic pregnancy 
The procedure is simple and safe It can be done as an outpatient pro- 
cedure The recommended technique is as follows The patient sits up for 
5-10 mm to allow blood (or fluid) to gravitate to the cul-de-sac She is then 
put in lithotomy position If she is uncomfortable, meperidine (Demerol), 
25-50 rag, may be given intravenously, slowly No local anesthetic is used 
(Fig 7-17) 

1. A large vaginal speculum is inserted The vagina is gently cleansed with an 
antiseptic solution, such as povidone-iodine (Betadme) 

2. A tenaculum is placed on the posterior Iip of the cervix 

3. The cervix is elevated The posterior fomix is exposed and cleansed with the 
antiseptic solution Excess solution is wiped away with sterile gauze 

4. A number 1 0-gauge spinal needle with a syringe attached is inserted at a 
point I cm below the junction of the cervix and vaginal mucosa 

5. The needle insertion should be quick, and to a depth of about 2 cm Suction 
is applied as the needle is withdrawn 

6 . If nonclotting blood is obtained, the diagnosis of intrapentoneal bleeding is 
established If no blood or fluid is obtained, the needle point may be above 
the cul-de-sac pool, so, as it is withdrawn slowly, intermittent suction should 
be maintained If the tap is dry, it should be repeated at least once If blood 
15 aspirated but clots promptly, this suggests a “traumatic tap,” the needle 
usually having been inserted into the postenor wall of a rctroposed uterus 


TABLE 7-1 Sonographic Changes In Earty 
Pregnancy 


Time since 

LMP 

(wk) 

Sonographic changes 

5-6 

Gestational sac becomes evident 
(evident until 13 wk) 

6-7 

Embryonic hssue evident 

9 

Fetal heart pattern demonstrable 

e 

Placenta becomes Identitieble 

11-12 

Fetal head becomes identineble 
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FIG 7*4 Sonogram (Saggiul section) Suspected cctopic pregnancy Bloody 
fluid from cul<de sac aspiration Sonar shows intrauterine gestation sac 
la fundal area of the uterus with a cyst (corpus luteum) behind the 
uterus 


FIQ 7 5 Sonogram (Transverse section) Early intrauterine pregnancy with myoma 
underlying the placental s te and a left ovarian cyst (corpus luteum) 
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FIG 7 6 Sonogram (Transverse section) Missed abortion Positive pregnancy test. 

Sonar shows degenerating embryo with marked trophoblastic overgrowth 
OS = Gestation Sac E = Embryo 


FIG 7 7 Sonogram (Transverse section) Classic hydatidiform mole 
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FIG 7 8 Sonogram CTransverse section) Inevitable abortion — blighted ovum with 
broken gestational sac 


FIG 7 9 Sonogram (Saggital section) Twm aoembr>omc gestational sacs showing 
degeneration of wall 

I 
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i FIO 7 10 Sonogram (Transverse section) Threatened abort on repeated cramping 
and spotting m first 6 weeks alter last menstrual period Embryo shows 
crown to rump length of 25 mm compatible with a normal gestation of 
9 weeks since the last menstrua) period 


i FIG 7 II Sonogram (Saggital section) Same fetus as in 7 10 but now 12 weeks 
since last menstrual period 


FIG 7 12. Sonogram (Transverse section) Eariy pregnancy in bicomuale uterus 
associated with spotting from the nompregnant horn (An unruptured 
ectop c pregnancy m ght show a simitar picture ) 
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i FIG 7-13 Sonogram (Saggital section) Inevitable abortion Blighted embryonic 
tissue with dilated cervical os and canal, but no bleeding as yeL 


i FIG 7-14 Sonogram (Transvene section) Mjssed abortion Crown to rump 
length (CRL) at 20 mm for 70 days of amenorrhea (CRL standards 
from Robinson H, Fleming JF fir JObstet Gynaecol 82 702, 1975) 


FIG 7 15 Sonogram (Saggital view) Early hemorrhage at 16 weeks after last 
menstrual period due to partial separation of placenta Patient delivered 
a healthy infant at term 




FIG 7 16 Sonogram (Saggiul section) Threatened abortion lotrautenne gesta 
iional sac (lUGS) tn fundus vi>th mttamtrioe contraception devwe 
(IGCD) IQ lower portion of uterus 


SURGICAL PROCEDURES 
Laparoscopy 

This procedure is useful in clanfying the cause of pelvic pam, particularly when 
an unruptured ectopic pregnancy is suspected It is a useful measure in the 
diagnosis of intraabdominal disease 


Culdoscopy 

This procedure has largely been replaced by laparoscopy 
Posterior Colpotomy 

Through this incision, the pelvis can be explored digitally, and limited opera 
tive treatment can be accomplished 


Laparotomy 

This IS the procedure of choice if there is evidence of significant intrapen 
toneal bleeding. A vertical midlme incision should be used, so that the upper 
abdomen can be explored adequately, if the bleeding source is not found in the 
Del VIS 
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FIG 7-n Technique of culdoceolcsis 
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necessarily incompatible with a successful pregnancy Carefully performed 
senal sonar examinations have been very helpful m identifying the patient who 
will abort (blighted ovum) 

Diagnosis and management are altered by this approach If no embryomc 
tissue is seen to develop within the gestational sac, or if growth ceases, or il 
the fetal heart patterns disappear after having been previously demonstrated, 
then the evidence is overwhelming that the fetus is dead or dying Later in preg 
nancy, bleeding caused by placental problems can be identified in a large num- 
ber of cases Cessation of fetal growth will be evident by sonar long before it 
IS cbmcally evident Because fetal life and growth can be momtoied sequen- 
tially, individualiaation of therapy is possible 
When this approach is not possible because of the urgency of the problem, 
traditional approaches must be utilized The subcategories of abortion are as 
follows threatened, inevitable, incomplete, complete, missed, and septic 
These and the features upon which the diagnosis is based are presented m 
Table 7-3 

THREATENED ABORTION 

It IS customary to advise restriction of general and sexual activity, at least while 
bleeding is evident, but m view of the report of Hertig and Livingston (1944) 
that in spontaneous abortion an abnormal conceptus is present in most cases, 
the patient should generally be allowed up 48 hours after the acute episode 
A pelvic examination must be made to try to rule out the possibility of an 
ectopic pregnancy Trophoblastic disease must also be considered Hemo- 
globin. hematocrit, and HCG determmations are advisable The patient should 
be cautioned to report any increase m bleeding, development of cramping, or 
passage of tissue Tissue should be saved for examination Progestational agents 
should not be used except in cases where a demonstrable luteal deficiency is 
present, otherwise blight^ ova may be retained Folic acid (300 fig/day) and 
vitamin Ba might be considered, m view of the large demand by the devclopmg 
trophoblast Should an intrautenne contraceptive device be in situ and the 
strmg be accessible the device should be removed If the history indicates the 
use of one and one is demonstrated by x-ray film or sonogram to be lymg high 
m the uterus, no attempt at removal should be made unless severe endometntis 
IS present 

In threatened abortion, bleedmg is usually light but may become very heavy, 
a sign that the process has become inevitable WTien bleeding is heavy, and yet 
the cervix is closed, careful judgment is necessary If the patient’s life is en- 
dangered by the heavy or protracted bleedmg, arrest of hemorrhage may be 
accomplished by the use of an oxytocin infusion If after a period of several 
hours, this is meSective, surgical evacuation may be necessary 

INEVITABLE AB ORTION 

^Vhc^ the internal os becomes dilated the process of abortion is described as 
inevitable This may occur at any time dunng catly pregnancy The onset may 
be signalled by 1) development of utenne cramping, 2) heavy vaginal bleeding, 
or 3) a gush of fluid as a result of rupture of the amniotic sac Hospitalization 
IS necessary, especially if the duration of pregnancy has gone beyond the 12th 
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week After careful pelvic assessment, and base-lme determinations of hemo- 
globin, hematocrit, white blood cell count, differential count, Rh type, and 
major blood group determination, treatment is instituted If the woman’s condi 
tion IS stable and uterine contractions are evident she may be given sedatives 
such as diazepam (Valmm), 5 mg IM or analgesics such as meperedine h>dro- 
chlonde (Demerol) 50-100 mg IM, as needed 
The duration of gestation and size of the uterus will determine the methods 
chosen to effect expulsion Early in pregnancy, dilatation of the cervix mth 
Hegars or Hanks dilators and evacuation of the uterine cavity with ring forceps 
and standard or suction curets are indicated An oxytocin infusion must be 
running Care must be used not to perforate the uterus Perforation with the 
suction curet is potentially more dangerous than with the standard curet If 
either occurs, the patient must be watched carefully for the development of 
intrapentoneal hemorrhage or infection Aspiration of a loop of bowel into the 
suction curet is an indication for immediate laparotomy 
Later m pregnancy, between the 12th and 20th weeks, oxytocin (10-20 
units m 1000 ml 5% dextrose in water) should be infused initially, and 
evacuation is deferred until the uterus has decreased in size As a general rule, 
eiacualion should not be attempted per xaginom if the uterus is larger than 14 
weeks’ size On tare occasions hysterotomy and even hysterectomy may be 
necessary, because of the degree of hemorrhage, infection, or other comphea 
tions that may develop Evacuation should be performed under general anes 
thesia but if this is not available, or is contraindicated, the procedure can be 
readily performed under paracervical block Following the procedure, methyl 
ergonovme (Methergine), 0 2 mg IM should be given every 8 hours for 3 
doses in addition to continuing the oxytocin infusion for 6-8 hours Hetnor 
rhagic shock must be combated with properly matched packed red cell or 
whole blood transfusions 

INCOMPLETE AND COMPLETE ABORTIONS 

Management involves an estimate of whether residual trophoblastic tissue is 
present after some expulsion of tissue has occurred In many cases, the process 
seems complete, because after expulsion of tissue, bleeding stops If the uterus 
IS small, firm, and remains well contracted there is probably no need for a 
D&C With a gestational duration of more than the 40 days, there is more 
likely to be residual tissue A DAC is advisable even it active bleeding is not 
present at the time of cxammation, but not after 14 weeks Ergonovme 
(Methergine), 0 2 mg IM may be given while awaiting the D&C However, 
oxytocin (Pitocin) should preferably be given by infusion m a dose of 10 units 
per It/Qb m*i dextrose m water Tostakiorta) sonar exammation tbrou^ a trfi’i 
unnary bladder may be helpful in demonstrating retained tissue (see Fig 1 1-8) 

MISSED ABORTION 

By definition, missed abortion is the retention for 4 weeks or more of the 
products of conception after the death of the embryo or fetus Most missed 
abortions terminate spontaneously within 4-5 weeks after fetal death A major 
complication is the development of disseminated intravascular coagulation 
(DlC), also known as intravascular coagulation fibrinolysis (ICF) Provided 
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ihe paljcnt can cope with the knowledge that there is a dead fetus within her, 
she can be monitored by weekly fibnno^n determinations starting 4 weeks after 
the presumed death of the fetus Disseminated intravascular coagulation is 
rarely seen before this time but may occur sooner and be worse if Rh isoim 
munizalion is involved If the fibrinogen level falls below 150 mg/100 ml, or if 
the patient develops spontaneous ecchymoses, gum bleeding, epistaxis, or the 
like, intervention becomes necessary Any of the previously mentioned tech- 
niques may be used 

Prostaglandins might be more effective than oxytocin m effecting expulsion 
Gastrointestinal side effects are prominent but may be alleviated by pretreat- 
ment with antiemetics such as prochlorperazine (Compazine), 5-10 mg IM, 
and antidiarrheal agents such as diphenoxylate HCl (Lomotil), 5 mg orally 
Presently recommended techniques include 1) intraamniotic instillation of 
prostaglandin Fja, m 40 mg doses Simultaneous administration of dilute oxy- 
tocin (5 units/liter) may facilitate the effe«, 2) intramuscular injections of 
250 ;ig (I5S)-15 methyl prostaglandin every 3 hours until expulsion is 
complete Prostaglandin vaginal inserts are also available The use of araniotomy 
or laminana tests may lead to sepsis, if they must be used the administration of 
a broad spectrum antibiotic is advisable The management of DIC (ICF) in Ibis 
situation — the dead fetus syndrome — is discussed in Chapter 2 


SEPTIC ABORTION 

The problems related to septic abortion are discussed m Chapters 3 and 4 
TISSUE EXAMINATION 

It IS strongly advised that all tissue obtained, particularly in early pregnancy, 
be examined for evidence of trophoblastic disease or as definitive confirmation 
of intrautenne pregnancy The tissue expelled or curetted may prove to be a 
decidual cast without chorionic viJIi, or it may show a definite Anas-Slella reac- 
tion Either of these findings would suggest (he need for laparoscopy to rule 
out ectopic pregnancy 


ECTOPIC PREGNANCY 

Ectopic pregnancy was the third most common cause of maternal death m the 
United States m 1975 Reported incidences vary between I m 90 to I in 200 
pregnancies The basic cause is impaired passage of the fertilized ovum through 
the tube There is general agreement that since the introduction of antibiotics 
for the treatment of pelvic inflammatory disease, the incidence of ectopic preg- 
nancies has climbed Although endos^pmguts is considered to be the most 
common cause of partial tubal obstruction, there is often no gross evidence 
or history of pelvic infection There is continued uncertainty as to whether 
the mtrauterme contraceptive device (IOC33) has caused an increase in inci- 
dence or whether ectopic pregnancies arc more noticeable because intrauterine 
pregnancies have declined so markedly In 10-15% of the cases, the corpus 
lutcum IS m the contralateral ovary Illy (1963) has long contended that late- 


7 • llEMOaXHACE IN EARLY PREGNANCY 153 



cycle conception, before the last “normal ’ menstrual period, is a major con 
tributmg cause 

There are numerous types of ectopic pregnancy, but the most common are 
tubal pregnancies Nidation occurs pimapally in the ampullary, isthnuc, fim 
bnal, or interstitial segments of the tube in that order of frequency 

Within the tube, conditions for mdation are poor The penetrating tiopho- 
blast burrows into the musculans of the tube and ultimately penetrates an 
arteriole or artery Hemorrhage into and under the implantation site may 
then dissect the gestational sac from its attachments It may die and be resoihed 
or it may be aborted m retrograde fashion through the tube into the pentoneal 
cavity The rapidity with which this tubal abortion occurs and the amount of 
blood expelled influence the acuteness of the symptoms AUemaUvely, d 
trophoblastic attachments persist, some degree of growth will occur Eventually, 
villus penetration and the surrounding hemorrhage will lead to a rupture of the 
tubal wall and extrusion, of blood and embryonic tissue into the pentoneal 
cavity or between the leases of the broad ligament (Fig 7-18) 

The time after fertilization when these events occur vanes greatly Since tm 
plantation usually begins by ihe seventh day after fertilization, the patient may 
become symptomatic before or about the time she would expect a menstrual 
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period More often, the process continues for 6-9 weeks before becoming 
clmicaUy evident 

DIAGNOSIS 

Usually there is some degree of menstrual delay, followed by slight but per- 
sistent vaginal bleeding due to breakdowm of the decidua TTiis may confuse 
the clinical picture by suggesting a threatened abortion, particular!) if, after 
a period of utenne cramping, a decidual cast is passed, or it ma> be mistaken 
for a nonnal period Pam is present in over 90% of cases but vanes in loca- 
tion and type It is usually diffuse over the lower abdomen but maj be uni- 
lateral It may be continuous or intemiitient and cramping in nature, or even 
acute and sharp 

Symptoms and findings depend on the type of ectopic pregnancy that exists 
The site, amount of bleeding, and the rapidity with which the process develops 
will affect the clinical picture Two patterns have been described The chronic 
pattern develops over a period of weeks and is associated with repeated small 
episodes of bleeding TTiese arc accompanied by repeated attacks of pain, 
vaginal spotting, some degree of utenne enlargement, and the development 
of a pelvic mass Eventually severe hemorrhage with intraperitoneal rupture 
may occur, and an acute picture then develops The classic acute syndrome is 
seen when mtrapentoneal bleeding is prominent, and it may be associated with 
vascular collapse The most important factors in early diagnosis of ruptured 
ectopic pregnancy are a high index of suspicion and the use of culdocentesis 
The diagnosis must be considered m any woman in the reproductive period of 
life who complains of menstrual irregularity and pelvic pam of unknown 
origin Conditions that must be considered in the differential diagnosis are 
presented m Table 7-4 

management 

1. If (he patient is not in coma, she should be fully advised about the risks at- 
tendant upon her condition and about the various surgical procedures, in- 
cluding hysterectomy, which may be necessary Blood should be typed and 
crossmatched immediately, and an intravenous infusion begun If blood is not 
available, 5% dextrose in saline, scrum albumin (25%), plasma, or plasma 
expanders may be used 

2. Ccrftibcenfesis ly very fiefpftif 7f rte tap is posiOve, pronipf surpcsl niftrrmr- 
tion by laparotomy is indicated If the tap is negative but clinical findings arc 
stron^y suggestive, colpotomy or laparoscoj^ is advisable 

3. If the patient is m shock, waste no preoperative time pouring in intravenous 
fluids Open the abdomen and stop the bleeding 

4. Anesthesia choices may be limited They will depend on the urgency of the 
situation and availability of personnel and facilities In rare situations, local 
anesthesia or heavy narcosis may be the only available methods 

5. The incision should be adequate A vertical midlmc mcision gives the surgeon 
speedy access to the abdominal cavity and allows belter exploration of the 
peUis and abdomen 

6. After the abdomen is opened, arrest the bleeding, compressing the bleeding 
site until the contralateral tube, both ovanes, and the uterus arc inspected and 
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of abdominal pregnancy, unless the patient is opposed to laparotomy and is 
prepared to stay in the hospital throu^out the course of her pregnancy As the 
pregnancy advances, extensive adhesions of the sac to the adjacent organs 
progressively develop, as do the vascular channels to the placenta The diag 
nosis of abdominal pregnancy may be made, before catastrophic bleeding 
develops, on the basis of several features 

Physical Exammahon 

Examination may reveal abnormalities such as the folloning 

1. A mass beside the uterus, in which fetal parts can be easily felt 

2. Marked displacement of the cervix anteriorly or postenorly is noted on 
pelvic examination The cervix is often small and firm and may (rarely) be 
palpated posterior or antenor to the abdominal pregnancy mass, somewhat 
distinct from it 

3. The presence of the fetus high in the abdomen and in a transverse position 

4. Inability to palpate fetal parts through a patulous cervix 

5. No contractions of the abdominal mass noted after the administration of an 
oxytocin infusion 

\-Ra} Examination 

X-ray films may reveal one or more of the following charactcnstics 

1. Eccentnc position and transverse or oblique he of the fetus 

2. No evidence of a uterine wall around (he fetus on a soft tissue film 

3. The presence of fetal parts posterior to the anterior margin of the vertebral 
column of the mother on a lateral film 

4 The demonstration of the uterus separately by hysterography 

Sonar Diagnosis 

Diagnosis by sonar is difficult and requires a thorough knowledge of the varia 
tions seen in intrauterine pregnancy As outlined by Kobayashi, diagnostic 
steps include the following 

1. Careful identification of the uterus 

2 . Identification of the fetal head outside the uterus 

3. Identification of an ectopic placenta 

4. IdenUfication of the fetal body 

In Figure 7-19 these criteria appear to be met but it is actually a relro- 
verted incarcerated uterus that is distended anteriorly The cervix, displaced 


MANAGEMENT 

Laparotomy is performed as soon as the diagnosis is made At least 2000 
ml of blood should be available at operation A base line hemoglobin and 
hematocrit should be obtained before surgery 
When possible, the fetus and amniotic sac are removed The umbilical cord 
should be ligated as close to the placenta as possible and the placenta should 
be left m position, the abdomen being closed without drainage If it is not pos 
sible to remove the sac following delivery of the fetus, the sac should be either 
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cally dtsUngutshable from that due to other forms of early eciopic pregnane 
At surgery, ]f the tube js normal, and the bleeding is from the ovary, this p 
sibdity must be kept in mind Usually, suture of the bleeding site is carried c 
Resection of the corpus luteum would be necessary to establish a tissue di 
nosis If the latter procedure is done, then there is no need for concern that 
resection would result in the abortion of an early, unrecognized mtrautei 
pregnancy 


POST-STERILIZATION ECTOPIC PREGNANCIES 

Ectopic pregnancies may still occur m women who have had sterilizing p 
cedures Although the incidence is extremely low, the possibility must be c 
sidered in women in the reproductive years who develop acute pam m 
lower abdomen This applies whether stenlization was by hysterectomy or ti 
interruption, although its occurrence after hysterectomy is very rare indt 
Suprapubic transabdommal aspiration may be done after the bladder is empt 
to assist in the diagnosis of hemopetiioneum when the cul de-sac is not free 

ISOIMMUNIZATION IN EARLY PREGNANCY HEMORRHAGE 

The ongmal concept of Rh disease envisioned the constant leakage of red c 
into the mother’s circulation during the course of pregnancy Hence pnni 
immunization could take place at any time It was shown eventually i 
sensitizing transplacental hemorrhages were mostly associated with delivery i 
placental separation Subsequently, it was shown that Rh immunoglobulin gt 
after delivery was very protective 

Recent et idence suggests that, m early pregnancy, Rh incompatible fe 
to-matemal bleeding may occur, enough to initiate the sensitization phenome: 
even in a first pregnancy This may occur m cases of threatened abortion, 
topic pregnancy, and certainly when an elective abortion is done It has b 
proposed that m any of these situations, anti Rho(D) immunoglobi 
(Rhogam) be given to the Rh negative patient This is advisable when d 
mte likelihood of sensitization occurs, as m an elective abortion late m the 1 
trimester 


TROPHOBLASne DISEASE 

Insofar as growth is concerned, chorionic (issue behaves in a pseudo-malign 
fashion even under normal circumstances It invades the uterine wall but oi 
nanly stops at the decidua-myometnal junction Embolization occurs, but 
deposits do not behave in a malignant fashion The tissue itself may show biza 
histologic patterns, which vary through all stages of anaplasia and degi 
of proliferation They may be seen in any specimen of chononic tissue 
Gestational trophoblastic disease is a relatively frequent problem Benign i 
malignant forms have long been recognized The traditional clinical classifi 
tion is shown below It is based on morphological features and evidence 
invasneness 
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1 Hjdatidjform mole (benign with malignant potential) 

2 Chonoadcnoma destruens (*'in\asive mole”) 

3 Chonocarcmoma (malignant) 

It IS now generally recognized, however, that histopathologic features do not 
accurately predict malignant potential and this classification is obsolete The 
difference between the relatively benign and very malignant forms are more ac- 
curately expressed in terms of biologic function, i e , production and excretion 
of human chorionic gonadotropin (HCG) TTius, vanation from the excretion 
pattern for normal pregnancies such as is shown m Figures 7-2 and 7-3 sug- 
gest abnormal trophoblastic growth Simi1arl>, the reappearance of HCG in 
body fluids suggests renewed growih of trophoblast whether in uiero or else- 
where 


HYDATIDIFORM MOLE 

The classic mole is of major cluucal importance because of the likelihood 
of hemorrhage and sepsis TTie incidence vanes greatJj (United States, 1 m 
2000 pregnancies, Mexico, I in 200 pregnancies, Taiwan, I m 125 preg- 
nancies) Diagnosis is often not suspected until vesicles are passed or the 
abnormality is encountered m the treatment of what appears to be an inevitable 
abortion or even a premature labor 


Diagnostic Features 

1 . Intenniitent-to<ontinuous brownish discharge punctuated by episodes of 
frank bleeding, this becoming more marked by the 12th week 

2. Protracted nausea 

3. Disproportionate growth o! the uterus (50% of cases) 

4. Absence of fetal movement or fetal heart tones c\en when the uterus is 
greater than 24 weeks m size (the possibility of twins must be kept in mind) 

5. Absence of fetal parts and a boggy consistency of the uterus on pelvic exami- 
nation 

6. Bilateral ovanan enlargement due to lutem cyst formation in 25-60% of 
cases 

7. Anemia may be present as a result of the recurrent external bleeding, the 
blood contained in the mass of chorionic tissue, hypervolemia, and dietary 
inadequacy 

8. The appearance of pregnancy-induced hypertension, edema, and albuminuna 
before the 24th week of gestation, particularly if the uterus is above the 
umbilicus or large for dates 

9. The passage of vesicles 


AnciUary Studies 

1. In normal pregnancy , dunng the first 100 days after the last menstrual period. 
Urinary gonadotropin levels may be very high After this time they seldom 
exceed 20,000 IU/24 hours (Figs 7-2, 7-3) Persistently higher and rising 
Uters after that time are strongly suggestive of abnormal trophoblastic 
proliferation 
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2. By the 18th or 20th week of gestation fetal parts should be evident on an 
x-ray film of the abdomen If negative, the x-ray should be repeated in 2 
weeks A honeycomb pattern to the trtenne shadow is also suggestive of the 
diagnosis 

3. A transabdominal ammography may be attempted m the manner of an 
ammocentesis If no fluid is obtained, this is suspicious, and 20 ml diatnzoate 
(Hypaque) is quickly injected Five to 10 min later, an antenor-postenor 
roentgenogram is made of the lower abdomen and pelvis A honeycomb pat 
tern may be produced by contrast material interspersed between the vesicles 

4. Sonar examination is a most effective way of establishing the diagnosis 
Transitional, partial, and complete moles can be identified relatively early 
(Fig 7-6, 7-7) 


Management 

Management is based on 1) the need to evacuate the mole, and 2) the need to 
follow the patient subsequently to detect malignant change in remaining 
trophoblastic tissue These steps apply m all cases, no matter what the 
histologic appearance of the tissue obtained because subsequent chonocarci 
noma is variously reported to occur lo 0 5-9 5% of all cases 
Hemorrhage, sepsis, and possible utenne perforation pose the immediate 
clinical problems Hemoglobin, white count and difltiential base line values 
must be obtained Urinary output must be monitored Hemorrhagic shock 
must be treated if present on admission The specific approach to evacuation 
of the mole will depend upon when it is diagnosed, the condition of the cervix 
the amount of bleeding, the size of the uterus and whether the patient is in the 
process of aborting the mole 

MOLAR EVACUATION 

1. Small uterus (less than 12 weeks) Blood should be available Sufficient 
cervical dilatation to allow passage of a large bore vacuum suction curet can 
usually be safely accomplished Oxytocin infusion (Pitocin) 10 units m 1000 
ml dextrose in water should be maintained throughout the procedure No 
uterine relaxing agents, such as halothane, should be used After the bulk of 
the tumor is removed, gentle but thorough sharp curettage should be done 
Oxytocin mfusion should be continued until the uterus is well contracted 
bleeding has stopped and the patient has recovered from the procedure 
Ergonovine (Ergotratc) or melhylergonovine (Methergme) 2 mg IM every 
8 hrs for 3 doses may also be used 

2. Targe uterus The larger the mole, fhe more likely a patient is to have per- 
sistent trophoblastic disease (Morrow et al 1977) Severe hemorrhage may 
occur, either spontaneously or during evacuation If the patient is not al- 
ready aborting, an oxytocin infusion may be used to initiate the process The 
solution used is 1000 ml of 5% dextrose in water with 10-20 units of 
oxytocin The drip rale is adjusted to effect utenne contractions If more than 
one mfusion is necessary, the oxytocin may be increased by 10 umts and the 
vehicle changed to salme ox lactated Ringer’s solution It must be remem- 
bered that excessive oxytocin (greater than 40 mU/rnin) and large volumes 
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of hypotonjc solution may induce water intoxication with water retention, 
hyponatremia and convulsions 

Once the abortive process is initiated, evacuation may be aided by finger, 
ring forceps, or vacuum suction curettage Nitrous oxide (40%) with oxygen 
(60%) analgesia may be adequate Bleeding will usually be heavy and 
transfusions may be necessary If the mole is evacuated without the use of 
suction curettage the uterus should be allowed to involute for several dajs, 
if possible, before a repeat sharp curetta^ is attempted Extreme care must 
be taken not to perforate the uterus, nor should the myometrium be 
damaged by too deep curettage, for fear of producing a subsequent Ascher- 
raan’s Syndrome 

3 Hysterotomy Hysterotomy is rarely necessary today Suction curettage has 
become the recommended approach, and even a uterus over 30 weeks’ size, 
containing a mole can be emptied withm 2-3 minutes 

Jn partial moles, a hysterotomy may be necessary because of the large size 
of the coexisting fetus and the excessive maternal hemorrhage 

4 Hysterectomy In women over 40, or in those who have completed their 
childbearing, hysterectomy should be considered, in view of the relative 
frequency that choriocarcinoma develops in these groups 

5 Ovarian enlargement Significant enlargement (greater than 8 cm) of the 
ovaries due to the presence of multiple theca lutem cysts occurs in 10-15% 
of patients These should generally be left alone, although it should be kept m 
mmd that persistent trophoblastic disease is more common when these arc 
present Occasionally torsion or hemorrhage into the ovary may create acute 
abdominal pam with evidence of peritoneal inflammation Then the involved 
adnexa must be removed Enlargement, especially m association with a 
large for-date uterus, may portend a greater risk of malignant sequelae 
Following initial evacuation of a mole, approximately 90% of patients are 

cured Malignancy may develop in the other 10% It should be kept in mind 
that invasive trophoblastic disease can usually be traced back to hydatidiform 
mole (50%), abortion (25%), or terra pregnancy (25%) It may even 
coexist with a norma! pregnancy 

CHORIOADENOMA DESTRUENS 

Like hydatidiform mole, this is a type of trophoblastic disease 
This locally invasive tumor may be responsible for continued uterine bleed 
ing after a term pregnancy, abortion, or molar evacuation Perforation of the 
uterine watt with resulting mtraperiloneal hemorrhage may occur Hysterec- 
tomy may have to be considered in management planning but as emphasized 
m the section on Treatment and Prognosis, new concepts are emerging with 
regard to trophoblastic disease 


CHORIOCARCINOMA 


Diis highly invasive chononic tissue tumor is prone to metastasize Chromo- 
somal studies indicate a tendency toward ancuploidy It is infrequent The 
behavioral pailem is unpredictable and manifestations may be bizarre Chemo- 
therapy IS highly effective even when extensive metastases are present (Fie 
7-20) 
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no 7 20 A Initial chest radiograph of patient with metastatic choncaraooroa 
B After 9 months of treatment gradual resolution of the lesions oc« 
curred C No change is seen m left h»lar or right lower lobe metastases 
over 4 additional months Only necrosis and fibrosis were noted m 
resected left hilar lesion (Lihshitz HI Baber CE Hammond CB Obstet 
<jyQecoU9 415 1977) 


As emphastzed m the section on Treatment and Prognosis later m this 
chapter, histologic appearance is now considered less important than biologic 
effect 

PATIENT MONITORING IN TROPHOBLASTIC DISEASE 

Because of the unpredictable nature of tropboblast ii is adtisabJe that all 
patients at risk of developing trophoblastic disease be closely followed, even 
though the initial disease has apparently been saiisfactonly treated High 
nsk patients include w-omcn who abort and in whom placental tissue shows 
evidence of molar change, women who continue to bleed irregularly or show 
uienne submvolution after an abortion or normal delivery, and women who have 
an obvious hydaiidifortn mole 

Current management methods include 1) early diagnosis and appropriate 
treatment of the specific type of clinical disorder 2) careful monitonng of pa 
tients at nsk, 3) prompt and adequate chemotherapy when indicated It 
should be emphasized that chemotherapy administered prophylacucally in be 
nign trophoblastic disease prevents malignant sequelae, as Gones (1975) points 
out. It should not be used routinely for the following reasons 
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1. Most patients are cured by evacuation alone 

2 . Essentially all patients who develop malignant sequelae m the immediate 
postevacuation period can be cured by present techniques 

3. Minimal drug toxicity is expenenced by most patients, but severe reactions 
or even death may occur m an unusually sensitive patient 

4. Cytotoxic agents are teratogenic, and so recessive mutagenic changes may 
occur 

Careful clinical evaluation is important, but serial measurement of HCG 
IS essential The standard urinary tests for pregnancy are only grossly quantita- 
tive They are of no help in detecting the relatively low levels of HCG pro- 
duction that may occur dunng the early phases of abnormal growth They 
should not be used as an index of regression Quantitative biossay and hemag 
glutmation inhibition assays for HCG m serum (or unne) are more accurate 
They have been used successfully in many centers as the basis for diagnosis, for 
monitoring of treatment, and assessment of regression Currently, the use of 
radioimmunoassays on serum for the beta submiit of chorionic gonadotropin 
is recommended These are specific and very sensitive (to 2-10 mlU/ml) 11 
not available locally, this assay may be obtained through one of the Regional 
Trophoblastic Disease centers 

Any physician requiring information on the diagnosis or management of 
trophoblastic disease should contact the director at the nearest center The 
Regional Trophoblastic Disease Centers in the Ufliled Stales are located at the 
following institutions Duke University Medical Center, Durham North 
Carolina, Harvard Medical School, Boston, Massachusetts, Memorial Sloan- 



FIG 7 21 Sonogram (Transverse section) Intrauterine pregnancy one year after 
a hydaticliform mole 
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1973 1974 

FIG 7*22 Goldstein DP Endocrine as<ay m chorionic tumors In Clinical Ob- 
stetrics and Gynecology Hagerstown Harper and Row, Vol 18, No 4, 
1975. p 48 


Kcttcnng Cancer Center, New York, New York, Northwestern Universtty Medi 
cal School, Chicago, Illinois, Roswell Park Memonal Institute, Buffalo, New 
York, University of Southern California, Los Angeles, California, and University 
of Texas, M D Anderson Hospital, Houston, Texas 
A protocol is helpful in following these at-nsk patients Depending on the 
nature of the clinical problem, modiffcations may be made, but the protocol 
should be followed in all at-nsk situations 

1. Patient must avoid preg nancy for 1 year Oral contraceptives may be used 
They will not interTcre with chononic gonadotropin testing If a new preg- 
nancy IS suspected, sonar examination is very helpful m clarifying the situa- 
tion Recurrent moles are rare but the) do occur (Fig 7-21) 

2. Careful pelvic and general assessment should be made every 2 weeks to 
evaluate uterine and ovarian regression and to detect metastases 

3* Determinations of HCG should be earned out on scrum by radioimmunoassay 
for the beta subunit every 1-2 weeks depending on the trend As long as 
titers decline and reach normal within 60 days simple observation is satis- 
factory (Fig 7-22) 

4. As long as titers are elevated, a chest x-ray every 4 weeks is advisable 
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5. When HCG is undetectable on two successive detenninatiom 2 weeks apart, 
the disease may be considered to be in remission In the absence of com- 
plaints, clinical assessment and HCG deteemmauons should be repeated at 2 
to 3 month intervals for the subsequent year 

6. If irregular uterine bleeding continues, with or without uterine subinvolution, 
a D«tC should be performed regardless of the HCG titer 

7. If during the 60 day observation period a 2-week plateau or a rise m HCG 
titers is detected, chemotherapy is advisable It should also be used if 
detectable tjteis reappear at a later date 


TREATMENT AND PROGNOSIS IN TROPHOBLASTIC DISEASE 

Successful treatment of malignant trophoblastic disease depends on 1) dura- 
tion of the disease prior to chemotherapy, 2) magnitude of the immediate 
pretreatment HCG titer, 3) presence of metastases, especially cerebral or 
hepatic, and 4) proper administration of appropnate chemotherapeutic drugs 
Trophoblastic disease has recently been classified in terms of these factors as 
shown below The mam features of management and the prognosis for each 
type are summarized as follows 

Group I-x-Nonmetastatic 
Tumor confined to uterus 

Titer and duration of disease of less importance than localization to uterus 
All histologic diagnosis (eg . benign, premalignant or malignant mode), are 
treated in the same way 
Incidence of choriocarcinoma, 10% 


rOEATMENT 

1. Evacuation or hysterectomy 

2. If elevated HCG titers persist, methotrexate (20 mg/day) or actinomycm D 
(10 fig/kg body weight foe 5 days) with course repeated until HCG titers are 
negative on 3 successive determinations at 2-week intervals Courses of 
chemotherapy are given approximately every 7-15 days but the exact time 
depends upon recovery of the mucosa of the GI tract and the bone marrow 

PROGNOSIS 100% remission 


Group H — Metastatic (low nslc^ 

Metastases, but not to liver or bram 

Titer of HCG less than 100,000 IU/24 hours (or mlU/ml) 

Duration of disease less than 4 months 

All histological diagnoses treated in the same way 

TREATMENT 

1. Evacuation or hysterectomy 

2. Single drug and sequential therapy 
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PROGNOSIS 80-90% remission 


Group III — ^Metastatic (high nsk) 

Mctastases, but not to liver or brain 

Titer of HCG greater than 100,000 IU/24 hours (or mlU/ml) 

Duration of disease over 4 months 

All histologic diagnoses treated m the same way 

TREATMENT 

1. Evacuation or hysterectomy 

2. Combination chemotherapy 

PROGNOSIS 70-80% remission 

Group IV — ^Metastatic (high risk) 

Metastases, including liver and brain 

All histologic diagnoses treated m the same way 

TREATMENT 

1. Evacuation or hysterectomy 

2. Combination chemotherapy 

3. Liver and/or brain irradiation 

PROQsosis as high as 50% rcmtssioa 
LOCAL LESIONS CAUSING BLEEDING 

Bleeding from the lower genital tract or from extragemtal sites may simulate 
threatened abortion In the reproductive age group cancer is rare but may oc- 
cur The causes are as follows 


Lower Genital Trad Causes 

1. Cervix 
Erosioas 
Carcinoma 
Trauma 
2 Vagina 
Trauma 
Ulceration 
Severe moniliasis 
VancosUies 
Carcinoma 

3. Vulva 
Trauma 
Vancosittes 
Carcinoma 
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Extrageiutal Causes 

1. Unnary tract 

Renal lesions (hypernephroma) 

Bladder lesions (cystitis, papilloma) 

Urethral lesions (polyps, diverticula) 

2. Bowel 

Hemorrhoids 

Rectal lesions (caranoma, colitis polyps) 

Ulceration of the Va^na 

Severe vaginal ulceration may follow the use of potassium permanganate 
crystals to produce abortion The ulceration is caused by undissolved crystals 
m the douche solution Heavy bleeding from the local ulceration may occur 
Treatment is as follows 

1. Vaginal irrigation with warm saline 

2. Control of local hemorrhage by pack or hemostatic suture 

3. Treatment of hemorrhagic shock by transfusion if necessary 

4. Monitoring for intravascular hemolysis (see Chapter 2) 

5. Complete blood count 

6. Monitonng for hyperkalemia 

7. Monitoring and treatment for local infection 


CARCINOMA OF THE CERVIX 

Carcinoma of the cemx occurs in about 1 in 2000 pregnancies AUhou^ rare, 
It may occasionally cause severe hemorrhage 

Speculum examination v.ill reveal (he cause, and cauterization with acetone, 
in addition to a vaginal pack, will control the flow until the patient is ad 
mittcd to the hospital 

If bleeding continues, vaginal packing should be repeated If this fails and 
hemorrhage from the cervix continues, then hypogastric artery ligation may 
be required If the disease is considered to be international stage I or even II 
a radical hysterectomy should be considered if the patient's condition is satis 
factory, and the surgeon skilled m the procedure If the fetus is over 20 weeks’ 
size, it should be delivered by classic cesarean section before the other operative 
procedures are undertaken 

Alternatively, the initial bleeding may be controlled by deep x ray therapy 
m T, fZijWitA pcri'a’i TV* vijYM. sfeWiW fee 

After 4000 rads tumor dose to the whole pelvis almost all patients abort 
spontaneously 
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Hemorrhage in Late 
Pregnancy 

Denis Cavanaghf Ralph E. Woods 


l am in blood 

Stepp d Into far that should I h ade no more 
Returning were as tedious as go oer" 
William Shatespeare 

Macbeth Act III sc 4 


Hemorrhage m the last trimester should always be regarded 
seriously All antepartum patients should be instructed to re- 
port immediately to their physician any vaginal bleeding oc- 
curring at this lime Most maternal deaths caused by placenta 
previa are due to the patient’s (or her phjstcian’s) ignoring 
the “warning hemorrhages “ 

Spotting in the first tnmester may be a prelude to hemor- 
rhage m the third tnmester No bleeding dunng pregnancy 
should be taken lightly If the patient is instructed to report 
any bleeding at any time, it allows the timely application of 
diagnostic procedures A number of relatively benign situa- 
tions may be uncovered Sonar examination should probably 
be performed as part of this evaluation If carefully performed. 
It can, by the 16th week, indicate the location of the placenta 
and confirm fetal age In a number of cases, the placenta will 
be seen to encroach on the cervix If this is the case, subse- 
quent examination is imperative because as the uterus grows, 
the edge of the placenta may lift away from the cervix 

Ewn if third tnmester bleeding is slight, patients should be 
transferred immediately to a hospital for full imcstigation No 
vaginal or rectal examination should be performed, and even 
a gentle speculum examination is better deferred until the pa 
lieni IS m a hospital wth facilities for immediate transfusion, 
because hemorrhage can be torrential When bleeding of a 
severe nature occurs at home, immediate blood replacement is 
desirable If the facilities arc available, transfusion should be 
started before or dunng transportation to the hospital Insofar 
as the mother is concerned, the most important conditions to be 
considered m late pregnancy hemorrhage arc placenta previa, 
abrupiio placentae, and uterine rupture (Table 8-1 ) However, 
any t>pe of late-pregnancv hemorrhage represents a danger to 
the fetus and is associated with low birth weight (Table 8-2) 


Chapter 8 




TABLE 8 1 Cause of Hemorrhage tn Lale Preg 
nancy In Patients Seen Over a 5<Year Period 


Diagnosis 

Patients 

No % 

Rupture of marginal sinus 

165 

18 5 

(Abruption grade 0) 

Abruptio placentae 

121 

13 8 

(Abruption grades 12 3) 

Placenta previa 

124 

13 9 

Rupture of the uterus 

27 

30 

Cervicitis 

11 

12 

Vasa previa 

3 

03 

Circumvallate placenta 

3 

03 

Vaginal ulceration 

1 

01 

Vaginal varicosities 

1 

01 

Cause undetermined 

438 

49 0 

Total 

894 



(From Cavanagh D and Tatisman MR Pre- 
maturity and the Ohstetrcian New York Appleton 
Century Crofts 1969) 


TABLE 8 2 Low Birth Weight and Late Pregnancy Hemorrhage 

Birth weight 


"2500 g >-2500 g 


Late pregnancy hemorrhage 

No 

% 

No 

V, 

Placenta previa 

81 

16 

167 

0 26 

Abruptio placentae 

143 

28 

174 

0 27 

Other 

126 

24 

229 

0 37 

Total 

3S0 

66 

570 

09 

Total babies bom 

5151 


64139 



(From Division of Health State of Missouri 1974) 


Painless bleeding tn a multiparous patient with an abnormal presentation 
and high presenting part suggests placenta previa On the other hand, ab 
donunal pain with saginal bleeding and a hypertonic and tender uterus m a 
preeclamptic pnmigravida is more suggestive ol abruptio placentae In a 
patient who has had a previous cesarean section, the possibility of a ruptured 
uterus must be kept in mind Occasionally vaginal and cervical lesions cause 
heavy bleeding, as may also ‘rupture of the marginal sinus ’ (marginal abrup- 
tion) of the placenta The obsictnaan should be aware that the patient may 
confuse hematuna or even rectal bleeding with vaginal bleeding, but these 
can usually be easily excluded If any doubt exists as to the origin of the 
^bleeding, uterine ongm must be assumed Generally, the specific diagnosis is 
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or if a delay is anticipated When massive transfusion of blood is necessary, 
44 6 niEq sodium bicarbonate should be given for every five units of blood to 
combat acidosis Also, two units of fresh frozen plasma should be given for 
each lO units of blood to supply clottmg factors which are frequently absent 
in banked blood (Fresh frozen plasma is unnecessary if fresh blood is avail- 
able ) Dextran is useful in the management of hypovolemia, but its adminis 
iralion may be associated with coagulation problems 

2. Fluids should be given intravenously through an 18-gauge needle or an 
intravenous cannula so that blood in large quantities can be administered at 
any time There should be no besilation in starting a second venoclysis or a 
cutdown when the physician has any doubt about keeping up with blood loss 

3. Measurement of the central venous pressure or the pulmonary artery wedge 
pressure is very important in the management of hypovolemic shock These 
reflect the degree of cardiac competence (sec Ch 3, Shock) For the measure- 
ment to be valid, catheters must be placed accurately, free flow ensured, and 
the same zero point of the manometer used at all tunes during monitoring 

4. Any hospital accepting patients with antepartum hemorrhage should not only 
have facilities for blood transfusion but also blood available for immediate 
matching and use An emergency cesarean section cart should be kept fully 
equipped at all times to deal with cases of severe late pregnancy hemorrhage 

5. An anesthesiologist should be available for consultation as to the type of 
anesthesia most suitable for patients who have experienced varying degrees 
of blood loss 

6. Vaginal examination should be earned out only under double setup condi* 
lions — I e . m the operating room with preparations for performing immediate 
cesarean section, or rupture of the membranes, if necessary The patient 
should be '‘prepped" and draped, blood should be available, and an intra- 
venous infusion of saline should be started througli an 18-gauge needle or 
intravenous cannula Rectal examination should not be done, for it may 
stimulate heavy bleeding and is completely inadequate 

7. A gentle speculum examination may be earned out when blood is available 
and an intravenous infusion has been started In a patient who has had an 
episode of severe vaginal bleeding and in whom the abdominal findings sug- 
gest a major degree of placenta previa, speculum examination should be 
postponed until “double set-up" examination is undertaken All patients who 
are allowed to return home should have a careful speculum exammation 
before discharge This may reveal the presence of vaginal varicosities, 
ulceration of the vagina, cervical polyps or other lesions Papanicolaou 
smears and punch biopsies should be taken of all cervical lesions even at this 
stage m pregnancy The bleeding associated with cervical biopsies can usually 
be coatrolfed with a vagwai pack If ao evidence of inaligaancy is found, ibe 
cervical erosion may be treated with a silver nitrate stick 

8. A careful abdominal examination should be performed Particular attention 
should be paid to the presenlaiion, the height of the presenting part above 
the pelvic brim, and the presence or absence of increased utenne tone and 
tenderness The height of the fundus of the uterus should be measured re- 
peatedly when abruptio placentae is suspected When the patient is in labor, 
the type of uterine contractions and the time between them should be noted 
If the indications are not those of a ruptured uterus or abruptio placentae, 
she should be regarded as having placenta previa until proved othenvise 
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As soon as the patient’s general condition has improved sufficiently, a care- 
ful history and general physical examination should be performed Particular 
attention should be paid to a history of hypertensive disease and to the presence 
of hypertension, edema, and proteinuna in the present pregnancy The pulse 
and blood pressure should be carefully watched, and a unnalysis should be 
done The parity of the patient, the amount and character of blood loss, and 
the presence or absence of abdominal pain arc important factors to consider 
when making a clinical diagnosis Whether the placenta is implanted anteriorly 
or posteriorly and the presence or absence of fetal heart tones will influence 
management in cases of marginal placenta previa 
The cardinal factor m the management of all patients with antepartum hemor- 
rhage IS the amount of bleeding, be it internal or external 
If the patient shows no further evidence of bleeding after arrival at the 
hospital, and the diagnosis is not obvious, her condition is managed as placenta 
previa She is confined to bed even if bleeding has stopped Placentography 
is utilized in an attempt to visualize the site of the placenta or to deduce its 
position This may be done by ultrasonic, isotopic, or roentgenographic 
methods When available, sonar is the preferred method for establishing placen- 
tal location m relation to (he cervix When the diagnosis remains in doubt, no 
patient should be discharged from the hospital without a speculum and double 
setup examination 


PLACENTA PREVIA 

Placenta previa is said to be present when all or part of the placenta lies in the 
loner uterine segment The outcomes for the mother and child depend largely 
upon the degree of placenta previa when the cervix is fully dilated 

CLASSIHCATION 

No ideal classification has yet been introduced In relationship to the ultimate 
prognosis, four types are best desenbed (Fig 8-2) 

Type I This is merely a low implanialion of the placenta with the inferior 
border extending into the lower uterine segment but not reaching the margin 
of the internal os In this case, the placental edge can be palpated by the tip of 
the examining finger introduced through the cervical canal at double setup 
examinaJLuw Pxv wjh the ttjya i~2 rxo ildatzA the lower e4ge of 

the placenta would lie within 4 cm of the internal os 

Type n The placental edge reaches the margin of the miemal os when the 
cervix is fully dilated 

Type ni The placenta partially covers the internal os when the cervix is 
fully dilated 

Type IV The placenta completely covers the internal os when the cervix is 
fully dilated 

These classifications involve a projection of the situation as it would be at 
full dilatation of the cervix, on the basis of the pelvic findings at the iniiial 
vaginal examination This approach provides a greater margin of safety for the 
woman and her fetus Attention should also be paid to the location of the 
placenta— antenor or postenor — because a patient with a placenta implanted 
postcnorly is less suitable for vaginal delivery. 
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Speculum 


T}pe I 

Low implantation of placenta 
M ilh cervix fully dilated 


Tipell 

Marginal placenta pre\ la with 
cervix fully dilated 




T)pelV 


Partial placertta previa with Total placenta previa with 

cervix full} dilated cervix fuUi dilated 

FIG 8 2 Placenta previa Classification based upon the anticipated situation of the 
placenta at full dilatation of the cervix. 


The standard classification into marginal partial, and total placenta previa 
on the other hand, is based directly upon the findings at the initial vaginal 
examination and without regard to the stage of cervical dilatation The danger 
of using the latter classification lies in the possibility of minimizing the degree 
of placenta previa For example, a placenta that is palpable at the margin of 
the os at 2 cm cervical dilatation wilt probably be a partial placenta previa at 
full dilatation 

On vaginal examination, it is sometimes dilficult to differentiate blood clot 
from placenta It is emphasized that irrespective of the classification used the 
obstetrician must try to visualize the situation that will exist at full dilatation of 
the cervix, on the basis of observations at digital examination of the vagina 
during double setup examination 
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ETIOLOGY 

The cause is unknown, but faulty implantation, endometritis following a pre- 
vious pregnancy, utenne scars, and repeated pregnancies with short intervals 
between have been implicated 

INGDENCE 

Placenta previa complicates about one in every 200 pregnancies Eighty per- 
cent of the patients are multiparas, and the occurrence rate nses with panty, 
so that It complicates about 5% of pregnanaes in women who have had five 
previous pregnancies However, Ibis appears to be an effect of age, as the con- 
dition IS three limes as common in women over 35 as in women under 25, 
regardless of parity Placenta previa tends to recur 

DIAGNOSIS 

A history of painless vaginal bleeding with the passage of bright red blood 
dunng the last tnmester of pregnancy should immediately suggest placenta 
previa Frequently, the bleeding occurs while the patient is in bed, and the 
more senous the degree of placenta previa, the earlier m pregnancy will bleed- 
ing be likely to occur It is extremely unusual for a patient to have a sudden 
torrential hemorrhage without preceding “warning’ hemorrhages It is almost 
unknown for a woman to die after the first episode of bleeding unless it has 
been precipitated by an lU advised vaginal or recta! examination Coitus may 
also precipitate heavy bleeding 

The most significant advance m the management of placenta previa occurred 
m 1927 In that year. Bill pointed out that the complication earned a maternal 
mortality of 10 %, and he advocated the liberal use of blood transfusion and 
the more frequent performance of cesarean section 
About 90% of women with placenta previa will have at least one significant 
bout of late pregnancy hemorrhage, and 10-25% will develop shock Patients 
with the more extensiw types of placenta previa tend to bleed earlier and more 
hcavfly, 50% of patients with type FV (central) placenta previa have the initial 
bleeding pnor to 30 weeks 

Airfoniinaf Examination 

Uterine tone appears normal with no tenderness The presenting part will usually 
be found floating high above the symphysis pubis, and it cannot be pushed down 
into the pelvis The presence of a breech or shoulder presentation is not un- 
common 

Ancillary Methods 

In almost all cases a double setup vaginal examination is necessary to establish 
the diagnosis and decide upon the method of management If bleeding is not 
marked and the baby is very small, ancillary methods may be used to make a 
presumptive diagnosis 
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ROENTGENOGRAMS X ray films are of value in determining whether placenta 
previa is present after the 34th week of pregnancy They are somewhat unre 
liable however in the first half of the third trimester when the clinician is most 
in need of diagnostic aid They should not be relied upon in decid ng the degree 
of previa present 

jyirect Placentography Soft tissue placentography is probably the most popular 
method The placental outl ne can be demonstrated in most cases (Fig 8 3) un 
less il is obliterated by the bony pelvis The detection of a definite placental 
shadow in the upper uterine segment will exclude placenta previa and save 
much worry for both the patent and physioan It is emphasized that success 
with this method depends entirely upon good roentgenographic technque and 
interpretation 


FIG 8 3 D rect (soft t ssue) placentography w th an anteroposterior film show ng 
placenta prev a (Cavanagh D Tal sman MR Prematunty and the Ob 
stetrcian Englewood Ct ffs PrentceHall 1969) 
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Indirect Placentography This method iS b^d upon deduction of ihe placental 
position from displacement of the fetal head If the presenting part lies centrally 
in the anteroposterior view, and withm 2 cm of both the sacral promontory and 
the symphysis pubis on the lateral view, plar^nta previa can be excluded If in 
the erect lateral film the presenting part is found to be over 2 cm from the sacral 
promontory, the patient is placed m the serruerect position and another lateral 
film IS taken If, despite the patient’s change in position, the gap between the 
presenting part and the promontory is siill greater than 2 cm, the presence of a 
posterior placenta previa overlapping the sacrum can be deduced (Fig 8-4 to 
8 6) In general, this is the most satisfactory radiographic method, and it has the 
advantage of being relatively independent of the quality of radiography The 
mam disadvantage is that the taking of these films increases the radiation hazard 


FIG 8-4 The basis of indirect placentography is the cephalopelvjc relationship in 
the presence of a posteriorly implanted placenta previa (Cavanagh D 
Talisman MR Prematurity and the Obstetrician Englewood Cliffs 
PrenticeHal) 1969) 
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FIG 8 5 Jadirect ptacentoiraphy with an anteroposterior film taken with rad o- 
paque dye in the bladder and arm (be rectum demonstrating displace 
ment ol the verte:^ by placenta previa (Cavanagh D Tal sman MR 
Prematurity and the Obstetric an Englewood CLffs PrcntceHall 1969) 


Cystography This is now rarely used The bladder may be filled with 12% 
sodium iodide solution but distention with about 300 ml of air introduced 
through a catheter is equally satisfactory A lateral roentgenogram is taken to 
determine the distance between the bladder shadow and the fetal skull When 
this exceeds \ S cm the presence placenta previa with implantation on the 
anterior wall of the uterus should be suspected 

Amniography The instillat on of radiopaque matenal into the amntotic sac may 
be used to demonstrate the presence of the placenta as a filling defect This 
method is now rarely used 

Placental Artenography Although Ibis is a highly accurate method of placental 
localization it is rarely used because of the h gb dose of radiation to the fetus 
and the hazards to the mother 
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=IG 8 6 Indirect placentography, '^ihrrccwm demonstrating di^ 

paque matenal in the “?«“ (Cavanagh D Tataman MR 

e^r:.yVnd^r?hs?e,^;c^^^^^^ Cims, PtenUceHall, . 969 , 


THERMOGRAPHY This method is ^ its reliability is unproved 

perature over a vascular area The method is sate, ou 

ISOTOPIC L0CAEI2AT10N This serum albumin, chromi- 

irradiation than x-ray placentography ™ ^ ,„dium hate all been used for 

um-5 1 technetium-99-albummate, and j^-,,aKie isotopes for use, but all 

this purpose The last two are the intervillous space The 

methods arc based on the pooling of ine i ^ , -n^avenouslv, and the scan 
uterus IS marked (Fig 8-7), jJniuum scan demonstrates placenta 

IS made, as in Figure 8-8, m which a 


• hemorrhage lat 







ULTRASONIC PLACENTOGRApiJY This technique has superseded all others where 
the equipment and personnel skilled m its use are available The technique is 
accurate, does not involve any radiation hazards, and no fetal damage has been 
demonstrated to date Thus repeated examinations can be performed An accu 
racy rate as high as 917o in localizing the placenta has been reported Placental 
migration has been descnbed, and King (1973) is of the opinion that demon- 
stration of placenta previa before late third trimester calls for a reexamination 
at term 

Repeated sonograms also provide evidence concerning fetal growth on the 
basis of serial measurements of the bipanctal diameter of the fetal head Figures 
8 9 and 8 10 show ultrasonograms in two patients with placenta previa 

A vaginal examination must be earned out at some time on every patient with 
placenta previa to make the final diagnosis and to determine the degree of 
previa and the condition of the cervix The decision as to the method of delivery 
will depend largely upon these findings In all cases this vaginal examinauon 
must be performed in the operating room It should be preceded by a careful 
speculum examination to exclude a vaginal or cervical lesion An isotonic saline 
or Ringer's lactate intravenous infusion should have been commenced using an 
18 gauge needle or intravenous cannula and 1000 ml of matched blood must be 
immediately available The patient should be prepared, draped, and ready for 
immediate cesarean section m case torrential hemorrhage is precipitated by the 
examining finger 

MANAGEMENT 

Since 1945 when Johnson and MacAfee cued success with the expectant (con- 
servative) management of placenta previa, this approach has become widely 
adopted The method was introduced for the sole purpose of improving pennatal 
survival and requires that the pregnant woman be restricted to almost complete 
bed rest from the fint bleeding episode and presumptive diagnosis of placenta 
previa until the fetus reaches the age of 36 weeks and an estimated weight of 
2500 g 

Recently the concept has come under strong attack In the face of mounting 
evidence, it Is difficult to justify it except in certain arcumsiances, as when a 
good neonatal intensive care unit is not available However, a controlled study 
has not yet been carried out Moreover, first class intensive care facilities for 
DfisthaTOA ZK. v/A Aw vjvh cf, ^ 

proach will continue to be used The procedure vs as follow s 

When the patient arrives at the hospital and placenta previa is suspected, the 
pnmary factor mnuencing treatment is the amount of bleeding 


If Bleeding Stops 

When the patient is less than 36 weeks pregnant, the baby’s weight is estimated 
to be less than 2500 g (5 5 lb), and the patient is not in labor, expectant treat 
*nent is a reasonable course, and pelvic exammalion must be avoided 
3. The patient is confined to bed for at least 72 hours Dunng this time, ex- 
aminations should be carried out m an effort to establish the diagnosis 
2. Blood transfusion should be given as necessary to keep the patient’s hemo- 
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PIO. 8'9. Sonogram showing posterior placenta prevta covering most of internal 
cervical os. 


FIG. 8'10. Sonogram showiog complete placenta previa symptomatic at 24 weeks 
from last menstrual penc^. 
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globm at a mimmura of 10 g/100 ml At least 1000 ml of matched blood 
should be available at all times until 24 hours after delivery 
3. 'The patient may be allowed to ambulate after the third day, even if the 
placentogram suggests placenta previa However, transfusion and confine- 
ment to bed may be necessary if further bleeding occurs 
4 Amniocentesis should be performed and an estimation of fetal matunty ob- 
tained 

5. If a diagnosis of placenta previa is made by an accurate ancillary method, 
the patient should be advised to remain m the hospital at almost complete 
bed rest When this is economically impractical or if the patient insists on 
leaving the hospital for any reason she should be told of the danger of sudden 
severe hemorrhage Her relatives should be warned that she must have a 
companion with her at all times and that she must return to the hospital at 
the slightest sign of bleeding She should stay m bed as much as possible 
Coitus and douching are strictly forbidden Matched blood should be kept 
available for these patients even after they have left the hospital 
Unless the fetus is very immature if it seems likely that the patient will 
leave the hospital, then for the safely of the woman and child it is advisable 
to perform a double setup examination and proceed to delivery by the most 
expeditious route 

6 If the fetus is estimated to be at least 36 weeks old and 2500 g in weight and 
an X ray or sonographic diagnosis of placenta previa has been made, a vaginal 
exanunauon with double setup should be done The vaginal examination 
should be preceded by a careful speculum examination 
7. If at the time of sterile vaginal examination the placenta is found to be 
covenng the internal os completely or partially a major degree of placenta 
previa (type III or type IV) is present and cesarean section should be earned 
out at once. NVhen the placental edge is palpable within 5 cm of the internal 
os before the onset of labor type I or 11 placenta previa is usually present 
In these cases if the fetus is viable, cesarean section is the treatment of choice 
In a patient with type I or type If placenta previa and a small or dead fetus, 
vaginal delivery may be safely effected, provided bleeding is not excessive, 
and the placenta is not implanted on the posterior wall of the uterus The 
increased hazard of cervical and utenne lacerations following the vaginal 
delivery of a patient with placenta previa must not be forgotten 
Again it is emphasized that before a vaginal examination is imdertaken on a 
patient suspected of having placenta previa all preparations should be made for 
an emergency cesarean section, with blood available and an intravenous saline 
infusion started (double setup) 

If on admission, the patient’s pregnancy has advanced beyond 36 weeks and 
fetal weight is estimated to be 2500 g or over, there is no need for expectant 
management, and the patient should be examined vaginaUy m the operating 
room as soon as possible after admission even if vaginal bleeding has stopped 
In this situation cesarean section is again the treatment of choice, as U is for all 
but the mildest types of placenta previa When a patient is m good labor with a 
minor degree of placenta previa, vaginal delivery may be allowed, provided the 
placenta is on the anterior or lateral utenne wall and bleeding is not excessive 
If vaginal delivery is tn hf ttlln^axd th e patient should pyyp'*" by 

mask umi lihe cord is cut This w il l help to protect the fetus from hv poxia TTie 
membranw may be ruptured artificially to initiate labor or to accelerate it If 
labor is poor, an oxytocin infusion may be given to improve if, but it should be 
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used only v-hen conframdicatioos — eg. transverse lie of the fetus — have been 
excluded Labor should be terminated by low forceps or assisted breech delivery 
If fetal distress develops, midforceps delivery or assisted breech extraction is 
justifiable, but the uterus must be explored after delivery to exclude laceration 

If Bleeding Continues or Recurs 

If recurrent or continuing bleeding is profuse, there is no room for expectant 
treatment, irrespective of the gestational age or state of the fetus 

Double setup vaginal exammation should generally be carried out m the 
operating room with preparations made for immediate cesarean section It 
bleeding is very profuse, double setup examination may have to be omitted 
Fuilher management will depend upon the degree of placenta previa and the 
condition of the cervix 

It must again be emphasized that at the time of double setup examination, a 
very careful speculum examination should precede introduction of the finger 
into the cervical canal If this precaution is taken, the obstetncjan may be saved 
the embarrassment of performing a cesarean section on a woman who is bleed 
mg from cervicitis, cervical carcinoma, permanganate ulceration, or vaginal 
varicosities 

At the time of cesarean section, the choice of operation will depend upon 
conditions present When the baby is small, it is probably undesirable to per- 
form a low transverse cesarean section in the presence of an anterior placenta 
previa, for this entails cutting through placental tissue or separation of the 
placenta before delivery In this situation the baby loses blood, and a loss of 
even 30 ml in a premature infant may result m shock, and the child will require 
transfusion shortly after birth If a transverse lie is present an attempt at con- 
version to a breech or vertex presentation should be made while the abdomen 
IS open If this fails, a longitudinal lower uterine incision or a classic operation 
should be performed Generally, a lower uterine segment operation can be per- 
formed safely in the presence of placenta previa This operation provides good 
exposure of the site of placental atiachmcnt, so that persistent bleeding can be 
controlled by sutures or direct pressure Very rarely is total hysterectomy or 
hypogastric artery ligation necessa ry 

ITis Highly desirable (behave a pediatncian available to take care of the baby 
at delivery, whether it has been delivered vagmally or abdominally 

PROGNOSIS 

With adequate antepartum care, the maternal mortality associated with placenta 
previa has been reduced to Iras than \%, but maternal morbidity occurs m 
approximately 20% 

The fetal perinatal mortality remains approximately 20% as a result of pre- 
matunty, intrauterine hypoxia, and developmental anomalies The presence of 
intrauterine death or skeletal abnormalities can usually be detected by ultra- 
sonograms or by careful scrutiny of the films taken for localization of the 
placenta The presence of a dead or abnormal chOd will of course influence the 
choice of method for delivery 

Despite efforts to improve perinatal survival in placenta previa, the mortality 
remains high and has not changed appreciably over the past 20 years This is one 
?of the reasons that, with the availabiliQr of better intensive care neonatal units, 
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consjderaljon is bemg given to early delivery rather than expectant treatment 
Although there is no relationship brtween fetal death and the number of 
hemorrhagic episodes, fetal death is sometimes related to the amount of blood 
loss la most cases the original bleeding episode occurs at a time when the 
fetus has a good chance for survival Thus, the general feeling now is that im« 
mediate cesarean section should be performed m a patient whose baby’s gesta* 
tional age is 35 weeks or more As Bishop (1974) has stated, “It must be 
recognized that except under the most ideal circumstances — circumstances 
which are difficult to achieve — it is difficult to document an improvement in 
pennatal mortality rate resulting from conservative therapy ’’ 

Furthermore, m a study of the impact of placenta previa on survivorship of 
offspring up to 4 years of age, Schlesinger and associates studied nearly 15,000 
cases of placenta previa and 837,000 controlled births m upstate New York 
Placenta previa infants were found to be at considerably greater risk of dying 
dunng the perinatal period than other infants of the same birth weight and gesta- 
tional age After early infancy, placenta previa infants were found to be at no 
greater risk of dying than other infants in the same birth weight and gestational 
age categones, so the occurrence of placenta previa had no impact on survival 
after 1 month of age This study suggests that coexistence with placenta previa is 
dangerous for the b^aby and that the danger is immediate 


ABRUPTIO PLACENTAE 

Abnjplio placentae occurs when a normally situated placenta undergoes separa- 
tion from the uterine implantation sue, with resultant retroplacental bleeding 
after the 20th week of pregnancy and before the bitth of the fetus The con- 
dition is also known as accidental hemorrhage and premature separation of the 
placenta 

ETIOLOGY 

AbniplJO placentae appears to be associated with hypertension of any 
ongin and increases with panty but not oecessanly with maternal age Other 
factors that have been indicted Tn" the elTofo^ are External trauma, sudden 
uterine decompression, short umbilical cord, and utenne leiomyomas and 
anomalies Compression of the infenor vena cava and folic acid deficiency 
have also been blamed but there now appears to be little support for their 
inclusion as causative factors 


incidence 

The incidence of abruptio placentae is approximately 1 m 250 pregnanaes 
The condition tends to recur m subsequent pregnancies Approximately 50% 
of abruptions occurbeior e me jotn wecK oi p regnancy 

IMPORTANCE 

The maternal mortality m abruptio placentae is approximately 2% if margi- 
nal abruption is excluded In severe cases associated with fetal death, maternal 
mortality has been reported as approximately 10% Pennatal mortality occurs 
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m over 50% of cases of abruptio placentae However, althou^ it might be 
expected that increased morbidity would occur m surviving infants, there is 
no evidence that this is so 


CLASSIHCATION 

Three types of bleeding are usually described, and the clinical picture depends 
largely upon the type of bleeding (Fig 8-1 1 ) 

In the revealed type of abruption, the amount of external blood loss is con 
sistent with the patient’s general condilton Hypertonicity of the uterus and 
utenne tenderness are not prominent features In the concealed type, no 
vagmal bleeding is seen, but the patient’s general condition is much more sen 
ous than m the revealed vanety, the uterus is tender its tone is markedly 
increased, and usually no fetal heart tones are heard Fortunately, the mixed 
type of abruption is much more common than the concealed variety, for the 



Concealed hemorrhage 


Premature separation of 
placenta Hftft concealed 
hemorrhage 
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patient’s complaints of vaginal bleeding and abdominal pain immediately 
suggest the possibility of abniptio placentae 

Placental abruption is classified on the basis of severity from grade 0 to 3 
grade 0 diagnosed only after delivery, when a stnall retroplacental clot is 
discovered The patients are usually asymptomatic, and those with so-called 
‘ rupture of the marginal sinus” ate included in this category Grades 1 
through 3 are distinguished on the basis of the amount of bleedmg, the 
presence or absence of maternal shock, and the presence or absence of fetal 
death Thus, a patient with abniptio placentae grade 2 is a patient m shock 
but in whom fetal heart tones are still present The worst cases are associated 
mih death of the fetus 

Figure 8-12 shows clot adhenng to a placenta, an indication that about 
50% of this placenta was separated In addition to the fact that placental 
separation occurs, respiratory exchange over the attached portion of the 
placenta is also reduced as a result of vasospasm and disruption of the villi 


FIG 8 12 Abniptio placentae At left, separated portion shows typical appearance 
with adherent clot (Ferguson JH Haiton RL Am J Obstet Gynecol 
78 947, Copyright 1959, American Medical Association) 









m the attached area It is not surpnsing that the fetus attached to this placenta 
died m iitero (grade 3 abruption) ^ 

DIAGNOSIS 

The terms revealed, concealed, and mixed refer to the location of bleeding 
rather than the degree of bleeding Here we are concerned mainly with the 
“mixed type of placental abruption in which the diagnosis is apparent with the 
seventy classified as mild (grade I), moderate (grade 2) or severe (grade 3) 
Marginal abruption (grade 0) presents a different picture and will be dis 
cussed as ‘ rupture of the marginal sinus " The concealed type eventually shows 
a revealed element when the blood separates the membranes from the utenue 
wall down to the internal os, and the ball-valve action of the fetal presenting 
part fails 

History 

Certain factors predispose to the development of placental abruption Toxemia 
of pregnancy, hypertension from any cause (particularly from cardiorenal 
disease) and polyhydramnios are the most common of these 
Typically, the patient is engaged m some activity when abdominal pain 
develops TTiis is followed by the onset of dark vaginal bleeding often wnb 
clots 


Physical Examination 

In severe cases the patient is often in a state of shock when first seen, and the 
shock IS frequently out of proportion to the amount of external bleeding 
Localized uterine tenderness may become generalized as further retroplacentsl 
bleeding occurs When the patient is m labor, the uterus remains hypertonic or 
relaxes poorly between contractions In the presence of severe abruption the 
fetal heart tones are usually absent In the absence of abdominal pain and 
uterine tenderness, the vaginal bleeding is almost always due to some other 
cause such as ‘ rupture of the marginal sinus” or placenta previa It is esscti 
tial to differentiate abruptio placentae from placenta previa for purposes of 
management (Table 8-3) 

MANAGEMENT 

Any patient m whom a diagnosis of abruptio placentae is made should be ad- 
mitted directly to the labor-delivery unit Her history should be taken, and a 
careful but rapid assessment of her condition should be made Particular atten 
lion must be paid to pulse and blood pressure, and to the amount and type 
of vaginal bleeding A central venous catheter should be inserted into the 
anlecubjtal vein and the central venous pressure should be carefully Tccoidcd 
since this is a better guide to blood replacement than the pulse, blood pressure 
or urinary output in this condition The patient's abdomen should be care 
fully exammed, particularly with regard to utenne tone and tenderness, and 
the height of the uterine fundus should be measured (in severe placental 
abruption with retention of blood in the uterus, gradual enlargement m the 
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uterus may occur) The fetal heart sounds must be carefully noted and should 
be externally monitored if equipment is available The quality of fetal heart 
tones may influence the mode of deliveiy If facilities are available uterine 
contracuons should be monilored continuously Evidence of fetal distress and 
poor quality of utenne contractions are ind cations for cesarean section 
It IS obviously better to have a live premature baby than a fetal death in 
utero Thus once a definite diagnosis of abruptio placentae has been made for 
the sake of the baby as well as for the sake of the mother there is no place 
for expectant treatment Hemonhagic shock must be treated immediately and 
the uterus evacuated as soon as possible Every effort must be made to recognize 
complications and to treat them adequately 


Transfusion 

The most important initial factor in therapy is early and adequate blood trans 
fusion A base line hemoglobin and hematocrit should be obtained and at least 
2000 ml of blood should be crossmatched for use Oxygen should be g ven 
by catheter or mask for this will benefit both the mother and the fetus 
Almost everyone knows about central venous pressure momionng in septic 
shock but actually the central venous pressure is not as reliable a guide to 
fluid replacement in endotoxic shock as it is to fluid replacement in abruptio 
placentae ODnscoll et a! (1966) at the National Maternity Hospital w 
Dublin were responsible for the inltoduction of central venous pressure 
monitoring in abruptio placentae and this was a very significant contribution 
to the management From the analysis of patients m their senes it was the 
conclusion of O Driscoll el al that central venous pressure monitoring was a 
much more reliable guide than arterial pressure for the early detection of blood 
loss particularly m patients with concealed hemorrhage Most patients w th 
abruptio placentae are undertransfused The women m their senes of 13 
patients required an average of 7 units of blood with a range of 3 12 units 
This important fact must be kept m mind when assessing blood replacement 
needs in the patient with abruptio placentae 

Coagulation Problems 

A typical patient with abruptio placentae (Fig 8 13) had essential hypertension 
and superimposed toxemia You will notice that there arc several tubes of 
blood on the wall behind the patient For a long time it has been taught 
that one of the compl cations of abruptio placentae is hypoBbrmogenemia Ac 
tuallj this IS somewhat inaccurate because the patient may actually have 
fibrinogen levels that are quantitatively m the normal range even in the 
presence of a severe coagulation problem The coagulation and fibrinolytic 
mechanisms and the diagnosis and management of the intravascular coagula 
uon/fibnnolysis syndrome (ICF or DlC) have already been detailed (see 
Ch 2 Clotting Disorders m Pregnancy) 

In abruptio placentae thromboplastic material escapes into the maternal 
arculat on causing intravascular coagulation which itself leads to a tendency 
to further intravascular coagulation because the breakdown of fibrinogen and 
fibrin 1 berates fibnn split products This produces a hemorrhagic diathesis 
the presence of fibnn split products can be combated by giving heparin In 
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FIG 8 13 Patient with abniptio 10 ^ 6 ^ of bloJi on the 

superimposed oo essentia* rtb^ervaiion purposes (Ferguson JH 

C?pyT.gh. 1959. Amencn 

Medical Association) 


cated in abmptio placentae „i.i i,«ociaied Mth abniptio placentae 

AS already mentioned, the f Hovsevet. 

IS often incorrectly described as a P and it is generally 

hyTofibrinogencmia is usually presc undtr 100 mg/100 ml, and if 

that fibrinogen should be replaced i -jQcedurc is contemplated Cryopre 
blood loss IS continuing or a" ^i,n„ogcn because ot the danger of 

cpitatc should be used in preference to fibnnogcn 
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The mechanism of „„„ ,/the liver associated with re- 
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duced perfusion, 2) which may be pnmary or see 
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These theoretic considerations * , be substances arc similar and 

pare fibrinogen with the fibnnogen fiia . important clinical appliealion 

arc not differentiated m the quanlitati pbnnogen but is prolonged 

IS that the clotting time is nomal in *•'' P , eioiting does occur, the clot is 
in the presence of the first denvative clot, the defective 

unstable Electron microscopy reveals thal in ^ ao ^ 

polymer causes n ‘Trajed rope" appearance Thus, P 
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nancy At one time it was thought that the fibnnogen was consumed wiihm the 
retroplacental clot However, recent studies have shouTi that there is no more 
fibnn within the clot that would have been found in the same amount of cir- 
culatuig whole blood A once popular theory is that there are elevated le\els of 
circulating fibnnolysins that destroy fibnnogen but the t\eight of evidence now 
suggests that the fibnnolysis is secondary Also, when plasma from a pa- 
tient who has ICF (DIG) syndrome is examined, it is extremely rare to find 
an increase in clot lysis The best explanation is that thromboplastins from 
amniotic fluid, or from the degenerating decidua, enter the maternal circulation 
and cause intravascular coagulation This view is supported by the fact that there 
IS a decrease in multiple clotting factors and not merely m fibnnogen In those 
patients who develop a coagulation defect, postmortem intravascular fibnn 
deposition is only rarely seen Perhaps intravascular coagulation may be 
caused by severe hemorrhage, and in cases of abruption the depletion of clotting 
factors seems to be proportional to the amount of blood that is lost This 
mechanism may play some role in those rare patients who develop a coagulation 
disorder following severe postpartum hemorrhage Many investigators now 
believe that the intravenous infusion of ibrombopJastin leads to the liberation 
of fibrin split products (fibnn degradation products), which act as inhibitors 
of the conversion of fibnnogen to fibrin Therefore, fibnnogen is destroyed 
blood cannot clot, and a hemorrhagic diathesis is produced In these cases 
it has been suggested that heparm will break the vicious cycle and control 
bleeding Although heparin may be useful in the mtrautenne dead fetus syn 
drome, prompt delivery is a better solution m the patient with abruptio placen- 
tae The following case history is instructive 

Core Report 

The importance of delivery m creating the coagulation defect in abruptio 
placentae is shown by its effect upon coagulation 
A patient who had severe abruptio placentae was delivered withm 1 hour of 
admission Blood was drawn just after delivery for a coagulation profile The 
paUent’s fibnnogen level despite the fact that she had a severe coagulation 
defect, was over 200 mg/ 100 ml and her platelet count was over 200 000/ cu 
mm Her partial thromboplastin time was over 60 and her prothrombin time 
was m the region of 30% Factors V VIII and Xfll were all low Plasminogen 
was low and thrombin time was relatively high Fibrin split products were 
present in large amounts Over the next 24 hours all the factors mentioned re 
turned to normal, and yet this palieni received no hepann no fresh blood and 
no fibnnogen All that was done for this patient was to allow her prompt de 
hveiy This may seem old fashioned, but it ts still the best method of manage 
mcnf 

In studying a group of patients with abruptio placentae, Sutton et al ( 1971) 
reached the following conclusions 

1. Patients with abruptio placentae diagnosed antepartum have a hi^ incidence 
of coagulation disturbances (60% in their senes, whereas some textbooks 
give the figure as low as 2%) 

2. Increased systemic fibnnolysis is rare, and when it does occur in obstetric 
cases It is almost always secondary to intravascular coagulation 

3. The bleeding diathesis is due to a consumption coagulopathy 
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4. Severe bleeding may occur ta the presence of normal fibrmogen concentra 
lions, and this is a point of practical importance The decreased coagulability 
IS due mainly to the effects of fibrin split products 

5. The most sensitive tests for the diagnosis of intravascular coagulation are 
detection of fibrm split products, thrombin time, factor Vllf level, partial 
thromboplastin time. Quick time (prothrombin time), and levels of factors V 
andXm 

6. The defibrination process is self-limited and is corrected spontaneously fol- 
lowing removal of the placenta 

the modem management of abruptio placentae remains essentially 

w follows 

Give oxygen by face mask (6 liiCK/mm) 

Record hourly unnary output as well as intake of all fluids 

3. Replace blood early The amount should be based upon central venous 
pressure monitoring (or pulmonary artery wedge pressure) if available Pulse 
and blood pressure recordings alone do not accurately reflect the situation 
blood replacement based upon them is often inadequate 

4. Investigate clotting time, clot refraction, fibnnogcn, and hcmatocnt, as a 
minimum Get as good a coagulation profile as is available A prothrombm 
time and a platelet count are also useful and are available m most hospitals 

5 If a coagulation defect is present give fresh frozen plasma This supplies 
factors V and VTII and approximately 2 g fibrinogen per liter If fibrinogen 
15 depleted, give cryoprecipitate (5-25 units) 

6 Give fibrinogen < 2-6 g) only if other measures fail or if cryoprecipitate ts not 
available Fibnnogcn is still useful id a patient with severe abruptio placentae, 
a demonstrable deficiency of fibrmogen, and an indication for a cesarean 
section 

7. Use hepann only if delivery and the replacement of coagulation factors does 
not control bleeding It is rarely indicated m abruptio placentae 

8. Give epsilon aminocaproic acid (EACA) only if marked fibrinolysis is 
evident and heparm is used concomitantly (see section on DIG with Obvious 
Bleeding in Ch 2) The initial dose is 4 g intravenously, and then 1 g every 4 
hours as required Remember that EACA will pass to the fetus 

9. Remove the source of thromboplastin by emptying the uterus as soon as 
possible, either abdominally or vaginally In contrast to placenta previa, 
abruptio placentae in most patients requires vaginal delivery However, with 
the increased availability of neonatal intensive care units, cesarean section is 
being used as the method of delivery in an increasing number of cases 
Amniotomy and/or oxytocin infusion are indicated to induce or augment 
labor As labor is carefully monitored, it should be terminated by cesarean 
section if any of the following indications develop 


A. Fetal distress 

B Increasing utenne tone — e g , failure to relax between contractions 

C. Increased bleeding 

D. Evidence of coagulopathy 

E. Poor progress in labor 


In centers with good neonatal intensive care units the perinatal mortality 
will probably be reduced by increasing the use of cesarean section in women 
with moderate to severe abruption (grades 2 and 3) when fetal heart sounds 
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are present Cesarean section should be performed for the benefit of the 
mother as w-ell if abruption is sevwe and delivery within 2-3 hours is un- 
likely 


Comments on Detailed Management of Delivery 

The route chosen should be one to suit the individual patient and will depend 
on several factors The factors mfluencmg the decision are I) whether the 
baby is alive, 2) whether there is fetal distress, 3) the state of the cervix, 4) the 
quality of utenne contractions, and 5) the general condition of the patient 
The primaiy aim is to empty the uterus as soon as possible by the safest route 
for the individual patient Prompt deliveiy reduces the possibility of defibnna- 
tiOD and other complications 

When a baby is alive and the delivery is not expected within 1-2 hours, and 
a definite diagnosis of severe abruptio placentae has been made, cesarean section 
will give the greatest chance for fetal survival TTie abdominal route i$ used for 
delivery of the pnmigravida although, in the presence of abruption, even she 
may deliver with amazing alacnty If delivery seems likely withm 1-2 hours, 
a vaginal delivery should generally be allowed This is more likely to be under- 
taken in a multiparous patient, particularly when progressive cffacement and 
dilatation of the cervix are occurring 

If there are no contraindications, oxytocin (10 units m a liter of 5% dextrose 
m water) may be gt>en slowly intravenously, starting at 4 mU/min to improve 
the quality of labor At the same time, rupture of the membranes should be 
performed to expedite delivery and to reduce intrautenne pressure By reducing 
utenne distention, rupture of the membranes will probably reduce the possi- 
bility of the escape of thromboplastins into the maternal circulation and also 
reduce the possibility of postpartum utenne atony and acute renal failure 
When the uterus fails to respond satisfactorily to oxytocin stimulation, ab- 
dominal delivery should be considered When a vaginal delivery is being 
allowed, the patient’s blood pressure, the degree of cervical dilatation, and the 
central venous pressure reading should be recorded every 5 mm and the fetal 
heart rate and utenne contractions monitored continuously Meanwhile, sup- 
portive measures are contmued and facilities for immediate cesarean section 
should be available 

A pediatncian skilled in infant resusalation should be present at the lime 
of deJiveOi tfw baby ts vsualiy hypoxic and freqaentiy prematme When 
the baby is dead, a greater effort should be made to effect vaginal delnery 
Even m this instance, however, when the patient is not responding to anti- 
shock therapy and labor is progressing slowly, there should be no hesitation 
in performing a cesarean section for the sake of the mother, provided con- 
comitant measures are undertaken to maintain the blood volume and to correct 
clotting factor deficiencies Occasionally, the attendant will be pleasantly sur- 
prised at the delivery of a living child despite the apparent absence of fetal 
heart tones during the course of labor Although surgery is sometimes neces- 
sary as the most rapid means of halting the process in a patient with severe 
abruptio placentae, it is generally undesirable when fresh blood or fresh frozen 
plasma is lacking All patients with moderate (grade 2) or severe (grade 3) 
abruptio placentae should be delivered within 6 hours of the onset of abrup- 
tion 
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COMPLICATIONS 
Postpartum Hemorrhage 

The incidence of this complication is doubled m abruptio placentae and in- 
creased by a multiple of eight when a demonstrable coagulation defect is 
present Rarely is hysterectomy required, even m the presence of a Couvciauc 
uterus At cesarean section the uterus should be left in situ even though it 
shows marked discoloration, provided it shows a tendency to contract following 
the adramistration of oxytoacs When the patient has toxemia of pregnancy, 
oxytocics should not be given prophylactically On the other hand, up to 300 
units of oxytocin can be infused over a relatively short penod of tune when 
severe postpartum hemorrhage occurs Oxytoan is rapidly metabolized, and 
It should be used m preference to repeated injections of intravenous ergot 
preparations Rarely, excessive fibrinolysis may play a part m postpartum 
hemorrhage If bleeding continues, and fibnn degradation products are present, 
a heparin infusion should be tried If this fails, EACA should be given con- 
comitantly If postpartum hemorrhage continues, hysterectomy or bilateral 
hypogastric artery ligation should be performed It is important not to delay the 
surgical approach until loo late 

ICF (DIG) 

This IS probably present to some degree m all cases of severe abruptio placentae 
and can be detected m about two*ihirds Clinical manifestations may occur, 
such as bleeding from a venipuncture site, petechiae, ecchymoses, or bleeding 
from the gums, gut, or urinary tract The treatment has already been discussed 

Amnlottc Fluid Infusion 

This IS fortunately a rare occurrence in the few instances m which the patient 
survives this complication, she is treated for nonhemorrhagic shock, provided 
that replacement of blood loss has been adequate Defibrination may be ob- 
served in surviving patients As soon as the diagnosis is made, the patient 
should be treated with hepann 

Rupture of the Uterus 

A rupture may occur in assoaation with abruption but is unlikely unless 
oxytocin has been given to improve labor when there is an unrecognized mal- 
presentation The fuodal height should be marked when the patient is admitted, 
and any increase in utenne size noted because uterine distension may lead to 
rupture, especiaYiy il (he patient has a cesarean scar 

Postpartum Endometritis 

If there is evidence of endomeCniis (a fairly frequent occurrence), cervical 
smears should be obtained for culture, sensitivity studies should be made, and 
the appropriate antibiotic given In the presence of clinical signs of infection 
an antibiotic may be given on the basis of a Gram stained smear of the cervical 
discharge without waiting for the antibiotic sensitivity report Select the anti 
lat seems to be appropriate on the basis of the Gram stain smear Give 
^ antibiotic intravenously so that high levels arc obtained at an early stage, as 
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cndometntis generally responds poorly to antibiotics In severe cndomeintis, an 
empiric combination of ampicilhn, gentamyan, and clindamycin (or chloram- 
phenicol) should be used 

Acute Renal Failure 

Abniptio placentae is the most common cause of acute renal failure in preg- 
nanQf, which occurs m 1 2-3 9% of cases, and is due to acute tubular necrosis 
or bilateral renal cortical necrosis The seventy of the renal lesion is directly 
related to the seventy of abruption (see Ch 5, Acute Renal Failure as a Com 
plication of Pregnancy) 


Acute Pituitary Necrosis (Sheehan’s Syndrome) 

This disorder develops in a very small number of patients suffering severe 
abruptio placentae or postpartum hemorrhage It occurs especially after pro- 
longed shock Hormonal replacement therapy is the basis of management m 
these patients 


Hemorrhagic Shock 

The use of Type O Rh-negaiive blood can be Me saving if matched blood is not 
available (see Ch 3, Shock) 

PROGNOSIS 

Currently the roaiemal mortality of abniplio placentae is less than but 
thftpennatal mortality remains ^tween 20% and 80?^ in most reported senes 
of cases In early cases the results will generally be good In late cases the 
results will be poor, irrespective of experience and methods of management In 
reviewing the literature, it seems clear that some series are overloaded with early 
cases and others with late cases Women who have had a severe abruption are 
prone to recurrence, so they should be advised against further pregnancies 


rupture of the hJARGINAL SINUS 

It IS now generally recogniaed that this represents a painless marginal abruption 
of the placenta (grade 0) It is numencall) a common cause of the third 
trimester hemorrhage The patient presents with vaginal bleeding in which 
pain IS either absent or minimal She is usually in labor, and the presenting part 
IS well down in the pelvis In about 50^ of the cases the labor is premature 
Rarely docs the patient require blood transfusion The diagnosis is usually made 
only after delivery of the placenta (Figs 8-IS and S-I6) On occasion the 
diagnosis can be made by ultrasonography (Fig. 8-17 and 8-18) 

rupture of the uterus 

Rupture of the uterus remains one of the most dangerous complications of preg 
nancy It is the cause of about 5^ of maternal deaths m the United States 
and IS an even greater problem in the underdeveloped countries Many babies 
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FIG 8 IS Rupture of marginal sinus (Marginal abruption) Typical example 
with clot la s nus placental surface appears normal (Ferguson JH 
Hatton RL Am J Obstct Gynecol 78 947 Copyright 1959 American 
Med cal Associat on) 


are born prematurely when rupture occurs so that even if they are bom alne 
their chance of sumval is reduced Reported occurrence rates of ruptured 
erus vary from I 137 to I 4460 Our comments here are based on a review 
of the and on 41 cases seen o\cr a 10-year period dunng which ap- 

proximately 50 000 delisenes occurred an incidence of 1 1200 

CAUSE 

complete when it extends through the entire utenne wall 
m act vSft w incomplete svhen the viscera! pentoneum remains 

hi LX ?t?nn ‘he rupture imolves 

the lower utenne segment but most of the bleeding .a intraabdommal 


The condition occurs once in about 2 000 pregnancies 
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8 16 Rupture of the 

CtofkT A™1 oS. Oyuecol 78 947 Copynlh. 1959 Amen 
can Medical Association) 


CLASSinCATION . .n, tnllowinc classi 

Althoueh here we are concerned “"''P^'J,''™,„,cal standpomt 
ricauon suggested by Eastman is useful from a clmtca 

Roptiirc Donng Pregnancy 
1) SPONTANEOUS RUPTURE OF 

S r nyo~) may occur but 

'> Ss\ft^;"arrurwK^^^^^ >-^000 or adenomyosts 
of the cervix IS present Awnir dunne over vigorous 

2) TRAUStaTtc KUPTURE ™ ^“ch more commonly, as the result 

attempts at eilemal version aborbo^r, m 
of the iniudicious use of oxytocin (Pitocin) 
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FIG 8 17 P“"“' abmplion al lattral edge of placcnla 


RoptDre Dunag Labor 


I ) SPONTANEOUS RUPTURE OF 

'‘T" '■'"'y fo occur m womeo »ho 

vmu, <'^'8 8 '5) =”<> ''I'O kcd thcr pre- 

orcMouri™ „ t I ' f'ccco'c previa ll is least likely to occur it the 
urLcoM™' ""' 'repsverse type The presence ol a mal- 

LTal "P^o-Pelvie dispropotUon and a pendulous abdo- 

men all predispose to uterine rupture in labor 
b) Previous operate e scar (eg myomectomy) 

0 T/,e,n, act uterus This will usually be seen' meases of obstructed labor 


are the iniudicous use nf P *^^^**^5 I" this group the commonest causes 
It IS contra ndicated and ta * performance of internal scrsion where 

hvery lacerations inflicted by instruments at the time of de 


DIAGNOSIS 
1) History 

dommal pain wiilTnausM *ancf^ pregnancy or labor develops sudden ab- 

cond,t,on'’shouTd'be"“T„ "d I?The "tJSt Sf ^ 

y ll ine patient has had a orevious cesarean sec 
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FIG S IS Sonogram showing mtact marginal sinus or \aiscular chatmal m 
anteriorly located placenta with thinned scar from previous cesarean 
section 


Uon, and a malpresentation or a degree of cephalo-pelvic disproportion is found 
the likelihood is great indeed Piiocm administration and obstructed labor are a 
catastrophic combination The classic description of ‘ icanng ’ pain occurring 
during labor and followed by sudden cessation of contractions is rather un- 
common 

When. Ikst. s/teo. th/i ici hftcwKtbAgu; ihocV. Sqtojs vagicial 

bleeding is usually present but this is more marked when the laceration involves 
the cervix and lower utenne segment In addition to severe abdommal pain, 
shoulder pain may occasionally be present due (o the collection of blood under 
the diaphragm 

2) Physical Exaroinalion 

Tills reveals hypotension and a rapid pulse rate The patient's skin is cold, 
clammy and pale with cyanosis and air hunger being present m the more ad- 
vanced cases 

Abdominal examination reveals generalized tenderness with “rebound ** An 
abdominal mass is present m which fetal parts arc often easily felt The 
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FIG 8 19 R“P«ured c!a« cd cesarean sect on scar Th s type of me s on u uade- 
^ ^ (Cavanagh D Talisman MR Pre- 
maturity and the Obstetrician Englewood Cl ffs Prentice Hall 1969) 


a“ Sly ■" »>= ““ 

part as comoared w examination may reveal ascent of the presenting 

pari as compared w th a prev ous examination 

lowmgvapnaTdehvcry"^^^ "" manual exploration of the uterus fol 

PREVENTION 

S^Skra'lorcSlhelSS TH' following sleps 

of prst'^nS 'tSaSl'X a°"™d LSS 

«U1 Cl n cal and laboratory assessment of the fetus to 
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ensure that it is mature About two thirds of the ruptures o! cesarean section 
scars occur after the 38th week of pregnant^ 

2) Malpresentations and malpositions should be detected at an early stage 
of labor so that the thinning of the loner ulenne segment associated with long 
labor m these cases may be avoided 

3) Pitocin should only be used for the induction or stimulation of labor after 
ihe obstetrician has ensured that no contraindication to its use is present 

4) Version procedures should be earned out with care Most ruptures occur 
m association with internal version This should never be earned out unless 
a definite mdication is present The procedure should never be attempted where 
uterine relaxation is inadequate or when the uterus is retracted around the fetus 
Cesarean section is a far safer procedure m these cases 

In many cases the uterme rupture which occurs during labor is not detected 
until it manifests itself by postpartum hemorrhage In an effort to recognize 
rupture of the uterus at an early stage, a vaginal speculum examination should 
be earned out after every delivery so that cervical fears may be detected and 
examined After every difficult delivery the uterus should be explored so that 
lacerations of the lower segment may be detected pnor to the development of a 
broad ligament hematoma 

MANAGEMENT 

In essence the managemeot of rupture of Ihe uterus dunog pregnancy and 
labor consists of the following steps 

1. Give adequate blood transfusion and treat hemorrhagic shock. 

2. Explore the abdomen as soon as possible If utenne rupture is suspected, no 
time should be wasted in trying to get the patient * m condition” for the 
operation, otherwise (he operation is liable to be a post mortem If anatomic 
landmarks are obscured by rapid bleeding when the abdomen is opened, the 
aorta should be located and compressed just above the bifurcation An 
assistant can control hemorrhage by aortic compression against the vertebral 
column either manually or using a ‘sponge slick,’ so that the surgeon is free 
to deal with the problem at hand This simple procedure of aortic compression 
can be used m any situation in which massive bleeding in the pelvis obscures 
the anatomic landmarks, and its use wifl avert some of the complications of 
blind clamping, such as damage to the ureter 

If the baby has been extruded through a complete rupture, it is first removed 
When the laceration in the uterme wall is small, an attempt at repair may be 
made in a young patient, but generally hysterectomy is required Total h>sterec- 
tomy IS usually the procedure of choice, and was performed in 29 of our 41 
patients The decision on this will depend upon the condition of the patient and 
the expenence of the surgeon Because palpation of the cervix is difficult, it is 
usually better to remove the corpus, and then to remove the cervix separately 
after a longitudinal inasion has been made downward through the cervix into 
the upper vagina This action effects adequate visualization of the entire cer- 
vix 

Subtotal hysterectomy (performed in 4 of our 41 patients) may not stop 
bleeding if the rupture involves the cervix If the cervical stump has to be left, 
postoperative vaginal bleeding may be controlled by suturing the cervical 
laceration from below and by tight s aginal packing 
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Tliere is no place for expectancy in the management of a patient with a 
ruptured uterus It cannot be overemphasized that when a definite diagnosis 
of ruptured uterus has been made, immediate laparotomy is essential, regard 
less of the presence of shock It is for emergencies such as this that type O-Rh 
negative blood should be immediately available to every Labor Delivery Unit 
The blood should be crossmatched quickly and given promptly, so that the 
patient will not bleed to death while prolonged grouping and matching tests are 
being performed In patients with catastrophic obstetne hemorrhage, the 
dangers of incompatible blood transfusion from rapid matching techniqun 
must be accepted as a calculated nsk 

If complete utenne rupture occurs at home, the possibility of maternal 
survival is inversely proportional to the time taken for transfer to the hospital 
When the rupture occurs in a large, well equipped hospital, the mortality 



FIG 8 20 Cord blood A Kteibaiier Betke slam technique demonstrates erythro- 
cytes with fetal hemogtobm as dart cells (arrows) whereas the erythro- 
cytes with adult bemoslobin appear as ghost cells (Queenan JT JAMA 
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should be less than 1% Parucularty ■" 

ties most maternal deaths assoctated » 'h ,„empts when rupture 

judieious use ol o*y°“" When complete rupture of the 

if the membranes has “'''“tlc^oWammE e hve baby The best chance 
uterus occurs there is and prompt abdominal or vaginal de 

tor fetal survtval lies >" f “g'® 5 „spccted preparat.ons should be made 
hsery When rupture of «;= frequently premature baby 

m the nursery to receive the depressea an 


VASA PREVIA 

This condition does not endenger ^f^'j”ehv"tyTfe't'al ^stress occurs 

IS high The diagnosis ^ould be suspected ™„s 

with vaginal bleeding hlormoblasts n^cver the d agnosis is made only 

of the vaginal blood (Fig 8 20) the condition is most 

after examination of the <leW ^a^.«= „Mhe cord (Fig 8 21) When 
frequently found with vclamentous inseruoi 
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an intrapartum diagnosis of v^sa previa is made and the baby is alive, cesarean 
section should be performed immediately unless vaginal delivery is imminent 
Only in this nay can fetal salvage be obtained This condition is usually en 
countered following spontaneous nipiore of the membranes, but U should he 
kept in mind when membranes are being ruptured artificially 
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PROLONGED LABOR /VND DYSTOCIA 

It has been known for many years that the longer labor pro- 
gressed, the more hazardous became the plight of both mother 
and infant Prolonged labor was assoaated with a marked 
increase in maternal infecuon and hemorrhage (Rg 9-1), m 
addition, it had a shattenog effect on the morale of the mother 
and her attendants The fetus fared no better (Fjg 9-2) 

Early attempts to shorten desultory labor, which vaned 
from "accouchement fored ' and Duhrssen's incisions to for- 
ceps extraction through an incompletely dilated cervix, though 
no doubt well intended, often ended in disaster Thus, the 
aiiiiude of the obstetrician toward labor became one of mas- 
terly inactivity Frequently, medical aid consisted only of hy- 
dration and sedation until the eventual distress of all concerned 
(mother, fetus, physician, and nurse) led to cesarean section 
Or a difficult forceps delivery The principal reasons for this 
siere a reluctance to repeat earlier mistakes, an inbred fatalistic 
attitude toward Uboc, and an \nadeqnatn wnder-tandrag of 
the normal and abnormal patterns of labor Recent develop- 
ments have led to a recvalualion of this traditional approach, 
and it IS now possible to prevent prolonged labor without 
placing (he mother or baby m jeopardy 
Slow progress tn labor may be caused by faults in the 
powers (dysfunctional labor), the passages (contracted pel- 
vis), or the passenger (malpresenfaUons or congenital anom- 
alies), or any combination of these Malprescntations and 
major congenital anomalies can be easily diapjosed, but often 
there is great difficulty in trying to diflercnUale between feto- 
peKic disproportion and poor utenne action as the cause of 
the delay The scheme of active management of labor as out- 
lined below is a major advance m the management of this 
difficult problem 


Chapter 9 





infection Both postpartum hemorrhage and infection are more common 
following prolonged labor (Adapted from Heilman I M, PrysiowskyH 
Am J Obstet Gynecol 63 1223, 1952) 



Effect of duration of first stage 
of labor on infant mortality 
Infant mortality nscs steeply 
after J8 hours m the first stage 
of labor (Adapted from Hell* 
man LM, Prysfowsky H Am I 
Obstet Gynecol 63 1223, 1952) 


The obstetric population may be conveniently divided into two groups, 
pnmigravidas and multiparas The former are most prone to develop difficult 
and prolonged labor, and wc shall therefore address most of our remarks to 
problems met within this group However, it must be emphasized, from the 
beginning, that multiparous patients in some important ways behave qiutc 
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differently from pnmigravidas m labor, and the scheme of active management 
outlined cannot be applied to mulUparas without modification This aspect will 
be explored further later 

BACKGROUND 

For many years prolonged labor was defined as a duration of more than 24 
hours, hence the maxim — “Never let the sun set twice on a labonng woman ” 
Not until Friedman published his pioneering graphic studies did it become 
apparent that this was far too generous a lime span He demonstrated that the 
curve of labor obtained by plotting duration against dilatation of the cervix 
showed a characteristic sigmoid pattern 

He divided the first stage of labor into a latent phase and an active phase 
(Fjg 9-3), followed by the traditional second and third stages of labor The 
latent phase is a phase of slow dilatation, which lasts from the onset of labor 
to the commencement of the active phase at 2-3 cm dilatation He found 
the mean length of this phase of labor to be 8 6 6 hours in the primigravida 

and 53 d: 4 1 hours m the multipara The active phase js one of much more 
rapid progress, culminating in the start of the second stage The mean length 
of this phase is 4 9 ± 3 4 hours in the pnmipara and 2 2 d: I 5 hours m the 
multipara 

Ibis graphic description helped dispel many of the myths about labor and 
placed the treatment of dysfunctional labor on a more logical basis Friedman’s 
graph has been used as a basis for the construction of partograms to give 
a visual and more accurate picture of progress in labor (Fig 9-4) Fned- 
man’s original work was retrospective and took zero point on the abscissa as 
the time of onset of contractions In practice, however, this event is so variable 
that many workers have found it to be of little value for prospective analysis 
They selected time of admission to the hospital as a more accurate pomt from 
which to start If the findings of workers who took Fnedman’s starting point 
(Fig 9-5) are separated from the findings of those who took admission time 
as their starting point (Fig 9-6), the iwo curves differ in shape The curves 
resulting from the findings of those who followed Friedman’s format show a 
latent period slope, whereas the graphs of the others do not demonstrate any 
Significant latent phase Hendricks, Brenner, and Kraus graphically depicted 
dilatation of the cervix in the last weeks of pregnancy and during labor (Fig 
9-7). The similarity of this graph of ‘pre-labor" to Fnedman’s latent phase is 
sinking Jt may well be that the inclusion of patients who were not in labor 
at the time of admission mflcenced the shape of Fnedman’s onginal curve 

A variety of panograms are now available These are graphic depictions of 
labor of varying complexity, the central point of which is the graph of cervical 
dilatation versus time Other parameters that have been added (descent of the 
presenting part, liming of sedation, etc ) are very helpful, but cervical dilatation 
IS the event of central importance 

Recent workers attnbute the ongm of their partograms to the work of 
Philpolt and Castle Because of the nature of their practice, Philpoit and 
Castle needed a simple method of ensuring that patients with developing 
problems m labor be recognized early and be referred to a central unit They 
devised a partogram (Fig 9 8) with two diagonal lines designated alert line 
and action line. The alert line was designed to separate efficiently the majonty 
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Cervical dilatation as related to 
lime span of labor First sujt 
of labor may be divided into an 
initial gradual slope of dihls 
lion (latent phase) followed by 
a steep slope of dilatation (s: 
live phase). (Adapted from 
Friedman EA: Obstet Gynecol 
6.567,1955) 



FIG 9-4 Progress of pnmigravid labor 
as determined in eight studies 
Hendricks, Brenner, and Kraus 
(a), Philpott and Castle (b), 
Studd (c), Rodesch el al (d) 
Ledger (e), University of Michi- 
gan (0. Temple University ft) 
Friedman (h) 



FIG 9.5 


Progress of pnmigravid labor 
from onset of regular contrac- 
tions When starting point (ori- 
gin) on abscissa is taken to be 
the onset of regular contrac- 
tions, a latent phase occurs, sun 
liar to that shown in Figure 9-3 
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Progress of pnmigravid labor 
from time of admission When 
the starting point (origin) be- 
gins With admission of patient 
to hospital no latent phase is 
observed 


FIG 9-7 Slow cervical dilatation quite similar to latent phase of labor, which 
takes place in late pregnancy (Adapted from Hendricks CH, Brenner 
WE, Kraus G Am J Obstet Gynecol J06 1065, 1970) 




Double-line partogram Patients 
who cross alert line are candi- 
dates for high risk obstetric 
care (Adapted from Philpott 
RH, Castle WH 3 Obstet 
Gynaecol Br Commonw 79’ 
592. 1972,79 599, 1972) 
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TABLE 9--1 Cnnicat Events In Two Series of Similar Piimlgravldss 



1966 

Series 

Present 

series 

Statistical 

conclusion 

Total number 

738 

624 

- 

Oxytocin stimulation given 

Labor 

123% 

9 7% 

fxOOl 

<12 hours 

57 5% 

94 7% 


»12 to 24 hours 

29 5% 

4 6% 

fxOOOl 

24 hours 

130% 

0 6% 


Vacuum extraction 

91% 

13 4% 

p<0 001 

Cesarean section 

9 9% 

26% 

fxOOOl 

Perinatal deaths 

5 8% 

0 6% 

p<0001 


(Adapted from Phjipott RH Castle WM J Obstet Gynaecol Br Commonw 79 699 1972b) 


of normal from abnormal labors and to allow lime for early transfer of the 
potentially abnormal patient to the central unit following anmiotomy U 
after transfer, the patient’s graph of cervical dilatation crossed the second 
line and there was no contraindication (the action line) labor was stimulated 
With oxytocin This policy of active management of labor had a dramatic im 
pact on the length of labor, cesarean section rate, and pennatal mortality 
(Table9-l) 

O’DnscolI and Stronge developed a simple partogram (Fig 9*9) and pur* 
sued 8 similar course of active management Using admission time as zero 
their results were very similar to those of Philpott and Castle, with the addi 
lional observation that instrumental deliveries in primigravidas decreased from 
30% to 19 5%, and the need for rotation forceps and difficult extractions 
virtually disappeared (O’Driscoll, Jackson, and Gallagher) 

These investigators and others (Friedman and Studd) have pointed out two 
problem areas in this simple and otherwise highly successful method of man 
aging labor So long as progress continues to the left of the diagonal line, the 
labor IS classed as normal, so significant delay may not be recognized lot 
some time if the patient has been admitted in advanced labor (Fig 9*10) 
To avoid this Studd analyzed progress of patients admitted at different degrees 
of cervical dilatation and converted the data to a labor stencil (Fig 9*11) 
This stencil can be placed over the partogram and expected progress from dif* 
ferem starting points readily observed If dilatation falls 2 hours behind the 
expected progress, labor is then stimulated 

The second problem anses when the patient is admitted with little or no 
cervical dilatation and the diagnosis of labor is m doubt Three approaches 
to this group are found in the literature The first is to retrospectively eliminate 
these difficult cases, which is not helpful The second approach is to treat this 
group as being in the latent phase of labor and await developments, with or 
without sedation, thus condemning some patients to an unobserved labor 
The third approach is that of the ‘ sometuneS'Wrong but-never-in-doubl” school 
and entails stimulating some patients who are not in labor Clearly, none of these 
plans of management is satisfactory 
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FIG 9 9 Single line partogranx Patients 
who cross a single diagonal line 
(as opposed to separate action 
and alert lines) are tnanaged 
by amniotomy followed by oxy- 
tocin infusion as necessary 
(Adapted from CDriscoU K, 
Stronge JM Clinics Obstet 
Gynaeco) 3 3, 1975) 



Unrecognized secondary ar- 
rest This patient would not 
cross the action line for 7 
hours Labor is clearly ab- 
normal 



A Siena! of the type shown 
may be placed over the parto- 
gram Expected progress of 
labor on admission to the bos 
pital may be observed at dif- 
ferent stages (Adapted from 
Studd JW Br Med J 4 451, 
1973) 


ODnscoll, Stronge, and Mmogue pointed out that in 10% of pnmigravidas 
the patients’ diagnosis of labor was not accepted by the admitting physician 
^Vithm 24 hours, approximately half of these patients were m established labor, 
tndicating that the patients’ diagnosis bad been correct All these patients had 
objective evidence of labor at the time of initial admission — i e , spontaneous 
onset of “show” or ruptured membranes m association with painful uterine 
Contractions The other half of this group of patients, although complaining of 
contractions, did not have evidence of show or ruptured membranes and were 
hot m labor 24 hours later The possibiltQi of error in the diagnosis of labor 
exists, but jf due caution is taken in making the diagnosis in the first place, few 
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patients v.iU be mismanaged In this study only 45 of 1000 pnmigravidas spew 
more than 12 hours in the laboi-dehveiy suite, ho-Aever of these 45, 38 had 
been inappropriately stimulated 

Careful attention to the diagnosis of labor is necessary since management 
and outcome wiD basically depend on this diagnosis If the diagnosis is 
correct, active management can be expected to yield significant dmdends 
in terms of maternal comfort, safely, and fetal outcome If incorrect, the results 
can be highly unsatisfactory, as the road chosen will dictate a necessar> se- 
quence of events, each of vihioh will compound tlwi ituual error 

Thus, we have advanced from an initial understanding of abnormal patterns 
of labor, and an abibiy to treat them once they are established, to a stage when 
we can prevent their deielopment In addition to virtually eliminating pro- 
longed labor, a policy of judicial stimulation will dunmish the amount of 
sedation needed, greatly decrease the number of mid-forceps deliveries, and 
avoid a number of unnecessary cesarean sections 


CONTRAINDICATIONS TO STIMULATION OF LABOR 

There are two absolute contramdicaiions to stimulation of labor, malpresenfa- 
tions (any presentation other than vertex) and fetal distress. These must bs 
excluded before labor is stimulated The former may easily be excluded hy 
careful abdominal palpatioo and vaginal examination, the latter by ensunng 
that all patients m need of stimulation are afforded the benefit of continuous 
fetal monitoring Relative conlfaindications include cephalopelvic disproportion, 
multiple pregnancies, prematurity, significant bleeding, and muUipanty--p*t 
Ucularly grand multiparity, which is defined a$ four or more previous full- 
term births 

The most important of these is mullipanty \Vheo the pnmiparous patient 
develops prolonged labor, it is more often caused by poor uterine action than 
by true cephalopelvic disproportion Experience with active management ol 
labor has shown that, under proper supervision, the pnmigravid uterus is 
virtually immune to rupture 

The same cannot be said for multiparous labor, how-ever When the multi 
parous patient develops prolonged labor, it is very often due to cephalopelvic 
disproportion, usually fetal in ongin and often unrecognized It is imperative, 
therefore, to eliminate obstruction before stimulating mullipaious labor, and 
failure to do so may result in uterine rupture 

PROCEDURE 

The partogram is a major advance m the management of labor It i* ^Iso 
aiery useful teaching instrument 

The patient should be examined on admission and a firm diagnosis made as 
to whether labor has begun Progress should be charted eveiy 2 hours While 
progress continues to the left of whatever action point is selected (Fig 9 8, 
9-9, 9 II), no interference is necessary If, however, the graph shows that the 
patient’s progress is falling to the right of the action line and remaining there 
for 1-2 hours without spontaneous correction, stimulation of labor becomes 
indicated Amniotomy and oxytocin infusion are the indicated procedures 
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tVmniofomf 

There is now a considerable body of evidence indicating that ammolomy 
accelerates labor (Kettel and Pettis, 1956, O’DnscolJ, Jackson and Gallagher, 
1969, Hendncks, Brenner, and Kraus, 1970, Philpott and Castle, 1972, and 
Studd, 1975) In addition to its stimulatory effect upon labor, amniotomy may 
also reveal fetal distress signaled by the passage of meconium and is necessary 
for interna! monitonng Amniotomy is rarely indicated before the ^e^tex is 
engaged, and provided the usual precautions are observed, prolapse of the um- 
bilical cord IS no more common following amniotomy than in the general 
obstetne population (Alderman 1975) The objection is sometimes raised that 
the obstetrician is committed to delivery after amniotomy, but this argument 
scarcely applies when the regimen’s mam objectne is to accomplish delnerj 
mthin a reasonable penod of time 

Osjloda 

If adequate progress has not developed by 2 hours after amniotomy, the pa 
tient should again be assessed to ensure that the vertex is presenting and that 
there is no fetal distress Then an oxytocin infusion should be commenced at a 
rate of I 0 mli/mm The rate should be doubled every 15 mm until an adequate 
response is obtained The maximum dose should not exceed 32 mU/min 
It goes Without saying that careful momlonng of uterine contractions and fetal 
heart patterns is essential 

In the rare event that oxytocin stimulation becomes necessary m the muUi 
parous patient, the use of the internal uterine pressure sensing device is ad- 
vised because of the ever-present nsk of utenne rupture It should be kept 
m mind that hypertomeuy may occur at any and all dosages of oxytocin, even 
one as low as 1 mU/mm Positional changes may aid patient comfort, but 
the left lateral position is recommended insofar as possible, since this position 
IS more hemodynamically desirable, and avoids the vena cava compression 
syndrome, and in itself often leads to improvement m uterine contractions Oc- 
casionally, a distended bladder or rectum is overlooked and labor rapidly im- 
proves after the appropriate emptying action has been taken The mam limiting 
factor js the development of fetal distress, and if this should occur, the oxy- 
tocin infusion should be discontinued and the patient reevaluated 

A small number of patients may not respond as anticipated A possible 
reason, foe Is. tJpsf. tk/t vj.'azI ^ Vibox piis vweoccect U tb'-s a;ppeaxs 

to be the case, a decision must be made as to appropnate further management, 
usually induction of labor The fact that this situation may occur highlights 
the importance of making a definite diagnosis of labor pnor to the institution 
of active management Other causes of failure to respond include inadequate 
delivery of oxytocin or intact membranes despite a history of leakage Either 
of these two problems is readily corrected Finally, there remains a small 
poup of patients who fail to progress satisfactorily Reassessment often 
demonstrates that the problem is failure of head descent These arc cases of 
tnie cephalopcivic disproportion The temptation to “wait a little longer” in 
such Situations should be resisted Such patients should be delivered by cesarean 
section Without delay 
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PREMATURE LABOR 

Prematurity is the greatest single problem in modem obstclncs It is respon 
sible for a large number of neonatal deaths from respiratory distress sj-odrome 
and intraventricular hemorrhage It is also responsible for a great deal ol 
neonatal morbidity and subsequent mental handicap Since v,e do not fully 
understand the mechanisms mvolved in the initiation of labor, efforts to slop 
labor are largely empincal, but a number of approaches have met Vvith soirt 
success Neierthelcss, there is much conflicting evidence as to the efficacy of 
the various therapeutic regimens 

SELECTION OF PATIENTS FOR INHIBITION OF LABOR 

When a patient presents in premature labor, it must first be detcrrainsd 
whether it is m the best interests of mother and baby to tty to stop labor In 
many instances any attempt to stop labor will be contraindicated These situa 
tions include any serious maternal disease (toxemia, chiomc hypertension, 
hemorrhage, renal disease), or any situation lo which the fetus is compromised 
and would be better off delivered (abrupfio placentae, erythroblastosis), or 
viherv the fetus vs dead oi has a major congemtal abnormality Spontaneous 
rupture of the membranes carries with it an increased nsk of infection, and 
most practicing physicians regard this as a contraindication 

METHODS OF TREATMENT 

The therapeutic regimens which have been proposed to halt premature 
labor are designed either to decrease utenne response to oxytocin, to decrease 
prostaglandin production, or merely to decrease uterine contractility 

Decreased Response to Oxytoou 

It has been thought for many years that progesterone exerted a blocking effect 
on uterine contractions, and it has been shown that patients in premature 
labor have low progesterone levels However, all attempts to stop preniatuie 
labor with progesterone have failed Oxytocin release may be inhibited by 
rapidly increasing the blood volume, but this is dangerous and only marginally 
successful in suppressing labor 

Intravenous infusion of alcohol was suggested by Fuchs rt of, as a method 
of inhibiting oxytocin release It is usually effective initially, but its effect 
wears off quickly Maintenance dosage may be effective in stopping further 
contractions but jf discontinued, treatment often has to he restarted Side 
effects, such as inebriation, headache, nausea, and vomiting, can be a problem. 
The danger of aspiration of vomilus must be kept in mmd (see Chapter 13) 

DOSAGE SCHEDULE 

Infusion fluid 100 ml 95% (v/v) 
ethanol in 900 ml 5% 
dextrose water = 1000 ml 
9 5% (v/v) ethanol (75 4 g/Uter) 
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Loading dose ISml/kgbody wt/hrfor2hours 
Afaintenance dose 1 5 mJ/kg body wt/hr for 6 or more hours 
Reloading dose If treatment has been discontinued less than 10 hours 
earlier, the reloading dose is calculated as follows Loading dose x number of 
hours/10 

Decreased Prostaglandin Release 

Increased prostaglandin levels m blood and amniotic fluid during labor and 
also these compounds’ ability to induce labor suggest that they play a significant 
role in human partunlion Indomethacin is known to inhibit prostaclandin 
aciivity and has been used in at least two tnals to abort premature labor 
(Zuckerman et al) Both cite good results but caution that, in animals, 
prostaglandins play a role In the maintenance of a patent ductus arlenosus, 
and Ihcif inhibition may lead to premature closure and fetal congestive cardiac 
failure Further study of indomethacin is necessary before its use can be ad- 
located 


Decreased Utenne Contractility 

§£iKSt.aIode will halt premature labor m 509o of cases, and all claims of 
therapeutic success must be measured against this yardstick Morphi ne sulfate 
u also effecUve m diminishing utenne contractions but the same is not true 
of mependine (Demerol) Diazepam (Valium) is sometimes effective, par- 
ticularly m the anxious pauent However, both these drugs ha\e undesirable 
effects on the fetus, with their disadvantages outweighing any effect they may 
have in inlufaiting contractions 

Beta adrenergic compounds have been found to be effective in stopping 
uteruic contractions both in vitro and m The vanous beta adrenergic 
compounds used for this purpose have the same disadvantages, m particular, 
cardiovascular side effects (tacb}c3rdia and hypotension), but also short dura- 
tion of effect and tachyphylaxis Because of the cardiovascular effects the 
patient must be carefully monitored while the drug is being administered 

isoxsupRiNE iiYDRoatLORiDE (vasodilan) This drug was ongmally Ined in 
Oral form, but was found to be ineffective If is now usually given initially 
hy the intravenous route The starting dose should be 5(K3 fig/roin, and should 
not be increased for at least 15 mm If contractions continue after this, the dose 
»«ay be increased, but should not exceed 1000 fig/min Cardiovascular effects 
are common and may be severe They will usually be apparent after 10 mm and 
may warrant cessation of the infusion, if turning the patient into the lateral 
recumbent position does not alleviate the hypotension The infusion should be 
continued for at least 2 hours after contractions cease Tbereafter, isoxsupnne 
should be given by intramuscular injection (10 mg every 4 hours) for 24 
hours, and then orally (20 mg every 6 hours) for at least 1 week, and prefer- 
ably until 36 weeks’ gestation has been reached The patient may be allowed 
home on oral maintenance dosage, provided she restricts her activity However, 
®vcn with continued maintenance labor frequently recurs 
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RTTOPRINE HYDROCHLORDIDE Tlns dnig IS closcIy related to isoxsuprme and 
its effects on uterine contracliorts have been extensively studied m the United 
States and Europe Its uterine effects are five to ten times more potent than 
isoxsuprme, and it has less severe cardiovascular side effects If hypotension 
and tachycardia do occur, they can usually be corrected by positional change 
The intravenous infusion can often be stopped after 1 or 2 hours and dosage 
continued by the intramuscular and oral routes Ritodnne has not been shown 
to have any undesirable effect on the fetus, but it has been shosvn to increase 
ufenne blood flow which may be beneficial 

Dosage Schedule The initial intravenous dose of 50 ng/mm of ritodnne HCI 
may be increased if necessary but should not exceed 400 /ig/mm Maintain 
at the lowest effective dose for 1-2 hours after contractions cease Then mtia 
muscular ntodnne, 5 mg every 4 hours for 24 hours should be given, followed 
by oral ritodnne, 10 mg every 6 hours Salbuiamol is claimed to be a better 
drug than ntodnne but is not currently available in the United States 

OTHER MEDICATIONS Alupcnt also has tocolytic properties, but tachyphylaxis 
develops very rapidly, and for this reason this drug has not been used very 
extensively 

In the United States, the most commonly used drugs are alcohol, isoxsupnne 
and ntodrme They are all effective to the short term but have never been 
conclusively shown to prolong pregnancy by more than a few days because the 
diagnosis of premature labor ts ill defined and bed rest and sedation by them' 
selves are effective m SO^o of cases 

Liggins’ work with fetal lambs led him to believe that fetal lung maturity 
could be induced by giving the mother corticosteroids He then used ethanol 
and salbutamol to stop human premature labor for 4S-72 hours, after injecting 
maternal corticosteroids The decrease in deaths from respiratory distress 
sytidrome m the group of premature infants between 2S and 32 weeks’ gestation 
managed in this manner was most impressive However, some apprehension 
about the effects of steroids on brain development has been voiced, and 
further evaluation and follow-up studies must be performed before this very 
attractive method of management can be recommended for routine use 


Management of Premature Delivery 

Once it has been decided to allow the premature labor to continue, the following 
points should be considered 

1. The best incubator for the premature mfant is its mother’s uterus If adequate 
facilities for care of the premature infant arc not available to the obstetncian, 
preparations should be made to transfer the patient, while the fetus is still 
in uiero, to a center equipped to manage premature infants 
2 Premature infants bom m good condition do better than similar infants bom 
m poor condition Recent reports demonstrate that even very small infants 
do much better when an active approach with fetal monitoring and ccsafwu 
section for fetal distress, if necessary, is undertaken In addition to these 
factors, sedation should be kept to a minimum and regional anesthesia is 
preferable to systemic narcotics Stimulation of labor is not recommended 


OBSTETRIC EMEROENCIES 



3. Tlje premature infant is very susceptible to injury at delivery An episiotomy 
should always be performed and the head delivered gently between uterine 
contractions Alternately, elective low forceps delivery may be used to 
ensure slow, gentle delivery of the head The cord should be clamped and 
cut immediately and the infant handed to the waiting pediatrician Premature 
infants are very susceptible to cold injury and should be immediately moved 
to a heated environment 

4. Resuscitation of these infants should be undertaken vigorously when neces- 
sary (see Ch 12, Emergencies m the Newborn) 

5. If the fetal presentation is breech and the estimated fetal weight less than 
1500 g recent work seems to indicate that the infant’s best chance of survival 
IS delivery by cesarean section 


MALPRESENTATIONS 

The management of any malpresentation will be influenced by five factors 

1. The stage of labor, if the patient is in labor 

2. The length of gestation and the estimated fetal size 

3. The presence of any complicating factors 
4 The particular type of malpresentation 

5. The presence of a major congenital abnormality (hydrocephaly, anencephaly, 
etc) 

With these in mind, we will discuss the individual malpresenlations in 
descending order of frequency 

breech presentation 

The incidence of breech presentations is 3-4^ Under ideal circumstances the 
management of a breech presentation should not be allowed to become an 
emergency The disposition of each patient should be decided upon before 
labor starts, but in an imperfect world, this is often not possible 


Management 

A careful history and physical examination should be carried out with special 
attention to parity, past obstetric history (if applicable), date of the LMP, 
estimated fetal size, and pelvic findings All pnmigravidas, and any multipara 
'vho has not delivered a mature infant without difficulty, should have x-ray 
pelvimetry If there is any doubt about the capacity of the pelvis, cesarean sec- 
tion should be performed It is now well retxignized that small breech infants 
^tighing less than 1500 g and large breeches weighing more than 3700 g 
do poorly jf delivered vaginally It is important, therefore, to gel an accurate 
history of the LMP as part of the estimate of fetal size Abdominal delivery 
for all premature breeches may well become standard practice in the near fu- 
ture Similarly, if there are good grounds for suspecting that the fetus weighs 
^rc than 3700 g serious consideration should be given to cesarean section 
The presence of another nsk factor (e g , toxemia, eldcrlj pnmigravida) would 
sivo mHitate strongly against any allempl to achieve a vaginal delivery A 
radiograph of the utenne contents should alwajs be obtained to rule out 
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major bony and central nervous system abnormalities and hyperextension of the 
fetal head If the latter is noted, vagmal delivery is absolutely contraindicated 
because of the risk of transection of the spina! cord 

If It IS decided to allow vaginal delivery in a patient with a breech presenta 
uon, the progress of labor must be carefully observed and any significant delay 
managed by cesarean section rather than stimulation 

TECHNIQUE OF BREECH DELIVERY Asststed brccch delivery is best earned out 
under pudendal nerve block anesthesia, but a competent anesthesiologist should 
be present m the delivery room, if at all possible 
There is usually little difficulty if spontaneous breech delivery is allowed as 
far as possible Wait — Wait — Wait is the watchword It should be emphasized 
that, particularly in a footimg breech, tl may be very difficult to diagnose full 
dilatation, and the patient should not be placed m the lithotomy position until 
the postenor buttock of the infant is distending the penneum This removes 
the temptation to pull on the foot, which some practitioners find irresistible 
Once the patient is in the hthoiomy position, a generous episioiomy should be 
performed, unless the penneum is deficient The patient should be encouraged 
to push, and the breech should not be touched until the umbilicus has been 
delivered Such complications as the nuchal position of the arms very rarely 
occur, except as the result of traction by the obstetrician m an effort to hasten 
delivery Once the umbilicus has been delivered (and the legs disengaged if 
necessary) the lower end of the scapula will be visible At this point the arms 
can usually be delivered without difficulty by hooking the index finger over 
each of the baby’s shoulders in turn (Fig 9 12} 

When there is delay in the binh of the shoulders, LOvset's maneuver may 
be used This depends upon the fact that the posterior shoulder has passed 
through the pelvic brim while the anterior shoulder remains above it By ro- 
tating the trunk so that the posienor shoulder is brought to the front, tht 
ann will in the process be pushed downward below the pubic arch and de 
Jivcrcd If the trunk is now rotated m the opposite direction, so that the other 
shoulder is brought into the anterior position, its arm then can be delivered 
If the arms are in the nuchal position, the situation can be corrected by a 
Similar maneuver, in which the baby is rotated through 180® Thus, in the 
process of rotation, the antenor arm is pushed forward over the baby's face and 
eventually downward so that it can be delivered below the pubic arch The same 
process is repeated for the other arm (Fig 9 13 through 9-17) 

TJie most important aid to successful delivery of the head in a breech 
presentation is the application of suprapubic pressure until the head is well 
down in the pelvis If the occiput is posterior, rotation to the antenor position 
IS required before delivery of the head is attempted by forceps or by com- 
bined shoulder traction and suprapubic pressure 

For routine breech delivery, many obstetricians prefer to use Piper or other 
forceps for delivery of the aftercoming head The forceps should be applied 
as shown in Figure 9-18 and two assistants should be available at the delivery 
table 

For physicians who are not accustomed to applying forceps in this manner, 
the method of delivery described by Bums is particularly useful (Fig 9 19 
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9*12 Posterior arm is delivered by hoofcing left 
index finger over baby’s shoulder while 
trunk }$ elevated with right band. (Re* 
drawn from Eastman Williams Obstetnes, 
Uth ed New York, AppIeton-<rentury~ 
Crofts. 1956) 





vv 


FIG 9 16 


Child IS now rotated in op- 
posite direcUon 



fig 9 n 


Uf. »rm appear, below pab.c areh 
and IS delivered. 
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Aisatant 



Obstetrician 


FIO 9 18 Breech Forceps delivery of aflcrcommg head ]S carried out while baby s 

body IS held upward by assistant Piper forceps are preferred, and no 
attempt should be made to apply them until head has descended into 
pelvis 


through 9*22) After the shoulders have been delivered, the baby's tninh is 
rotated so that the back is anterior The child ts then allowed to hang down- 
ward over the edge of the delivery table for about half a minute This en- 
courages flexion, rotation and descent of the head 
The obstctriciaa must wait until the suboccipital hairline is visible at the 
mtioitus before grasping the child s feel wnh his right hand Gentle steady 
traction is applied, downward at first The child s body u then swung upward 
m an arc, while the traction m the long axis is continued Suprapubic pressure 
is maintained throughout by an assistant, to facilitate descent and delivery of 
the head with a minimum amount of neck traction Care must be taken to 
achieve slaw and controlled delivery of the head over the penneum 

If this method fails to effect delivery, a modified Maunceau SmcHie Veit 
technique should be tried (Fig 9-23) The baby is placed astnde the physiaan’s 
left arm, while the trunk is steadied by the index and ring fingers of the right 
hand placed over the shoulders, the middle finger being extended and resting 
on the occiput Meanwhile, suprapubic pressure is continued Flexion of the 
head is effected by applying light pressure with the index and middle fingers 
of the left hand on either side of the baby’s nose, while the middle finger of the 
Tight hand exerts pressure on the occiput The baby’s head is brought downward 
until the suboccipital hairline ts again clearly visible Flexion and traction are 
maintained while the trunk is now swung upward, allowing the chin face, and 
brow to sweep over the perineum in this order As soon as the baby’s mouth 
has been delivered, secretions are aspirated by means of simple bulb suction, 
thus clearing the airway Delivery of the remainder of the head should pro- 
ceed slowly over the course of 3 or 4 mm, mainly through the agency of ^ell- 
contralled suprapubic pressure apphed by an assistant The head must not be 
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Breech Delivery of aftercoming 
head by Bums maneuver Baby s 
body IS allowed to hang down 
ward while fundal pressure is ap- 
plied by assistant 


FIG 9 20 ^Vhen the suboccipital hairline becomes visible below pubic arch, baby's 
feet are grasped by obstetrician 
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FIG 9 21 After slight initial downward traction child s body is swung upward in 
an arc Suprapubic pressure is ma niained throughout by an assistant to 
minimize neck traction 



Bulb Suction 
by Assistant 


Mouth is aspirated by an 
assistant as soon as pos 
stble Head is delivered 
slowly over perineum 
without aid of supra 
pubic pressure 
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Assissani 




FIG 9 23 Delivery of aflercommg head, using a modified Maurcceau Smellie Veit 
maneuver A. SVben suboccipitat hairlmc appears below subpubic arch, 
baby is placed astride obstetrician s left arm Flexion of head is aided 
by suprapubic pressure by an assistant, as well as by pressure of mdex 
and middle fingers of obstetrician's left band on either side of baby's 
nose, while middle finger of obstetrician's right hand exerts pressure 
upward on occiput B. Flexion of head is maintained while traction is 
applied to bnng suboccipital hairline once more into view Gentle supra- 
pubic pressure and traction are maintained as trunk is swung upward, 
allowing the chin, face, and brow to sweep over penneum m this order 
Baby's mouth and nose are aspirated by an assistant Head should be 
delivered slowly, 3 or 4 min being allowed 


allow cd to pop out through the introitus In this respect, bear in mind that about 
three times as many breech babies are tost by intracranial hemorrhage from 
o\erhasty delivery than are lost from asphyxia 
The presence of a breech presentation makes lillJe difference to the malemal 
prognosis, but the uncorrected figure for pennataJ mortality is much greater 
for breech than for vertex presentations The factors that contribute to the 
high mortality in breech births arc prematurity, multiple 
lal anomalies, prolapsed cord associated with footling ' 
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previa However, belter selection of cases for vaginal delivery and a more 
liberal use of cesarean section have greatly reduced perinatal mortality The 
primigravid breech is so carefully assessed and managed nowadays that it is per- 
haps timely to emphasize tliat in many published senes of breech delivenes, 
perinatal mortaJit) is higher in multiparas than m pnnugravidas 

FACE PRESENTATION 

The madencc of face presentations is 1 600 They are difficult to diagnose 
by abdominal palpation and, consequently, are not usually recognized until 
after the onset of labor The diagnosis is usually suspected upon vaginal exami- 
nation and is confirmed by x ray (Fig 9 24) 


riG 9 24 A Face presentation causing delay m labor Diagnosis suspected dim 
tally and confirmed by lateral pelvimetry film Patient was delivered by 
cesarean section D Sonogram demonstratiag hyperextension of the 
fetal head (face presentation) id early labor (Courtesy Dr R E Woods) 
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Jn early labor, however, a face presentatron may be mistaken for a breech 
presentation, an error that becomes apparent as labor progresses or will be re> 
vealed by x-ray pelvimetry Predisposing factors are the presence of a flat 
pelvis, prematurity, and fetal abnonnalilies, particularly anencephaly, neck 
tumors, and fetal hypotonia 

In a memoantenor position, the prcscnlmg diameter (submentobregmalic) 
IS no greater than the normal suboccipilobregmatic diameter and is therefore 
consistent with vaginal delivery However, the presenting part is irregular, and 
molding of the facial bones is minimal or nonexistent In a mentoposterior posi- 
tion, the presenting diameter is much greater, and v’agmal delivery is precluded 
unless rotation to the mentoantenor posiiioo occurs 

Management 

Tnal of labor is quite in order, but the patient’s progress should be carefully 
observed Delay in the first stage should be treated by prompt cesarean section 
and not by stimulation of labor The presence of some other complicating 
factor will often lead to early intervention Attempts to rotate the head in 
mentoposterior face presentation pnor to full dilatation are not recommended 
If delay occurs m the second stage of labor, and the head is in the mento- 
antenor position, outlet forceps may be used However, between 30% and 
40% of mentopostenor positions fail to rotate spontaneously Smee they can- 
not be delivered as such, they wdl rcquim operauve intervention For such 
cases a number of options haw been recommended 
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MANUAL ROTATION This IS often quite easy and a gentle attempt may be tned 

FORCEPS ROTATION Forccps rotation with Kielland forceps has been advocated, 
but It IS often difRcult, and it may be \eiy traumatic to both mother and infant 

RECTIFICATION This maneuver consists of disimpacting the head by pushing 
It up into the uterus, flexing the head, and bnnging it down into the pelvis as a 
vertex All intrauterine manipulations cany a \ery real risk of rupture of the 
uterus and are not recommended unless no other course is open 

INTERNAL VERSION AND EXTRACTION This IS mentioned only to be condemned 
Gentle manual rotation in the operating room is the only recommended pro- 
cedure, and if this fails, the interests of mother and mfant are best served by 
immediate cesarean section 

BROW PRESENTATION 

The incident of brow presentations is 1 2,000 Since the diameter presented 
to the pelvis m brow presentation is the largest of all diameters of the fetal 
head, vagina! delivery of a term child is virtually impossible Rarely, a very 
small infant may be delivered as a brow presentation The diagnosis is usually 
made by vaginal examination and confirmed by x-ray (Fig 9-25) 

Management 

If the diagnosis is made prior to labor, no action is indicated because spon 
taneous conversion may occur when contractions start If the diagnosis is made 
m early labor with intact membranes, and x ray pelvimetry shows a generous 
pelvis, a short tnal of labor may be allowed under constant observation, in 
the hope that spostaneous conversion to a vertex or face presentation will oc- 
cur In virtually all other circumstances, cesarean section is the only safe 
method of delivery Very rarely the patient may be first seen at full dilation, 
and manual conversion to a vertex or face presentation may be feasible How- 
ever, It should be emphasized that this maneuver is fraught with danger 

TRANSVERSE OR OBLIQUE LIE 

A transverse he (Fig 9-26) is easily diagnosed by abdominal inspection and 
palpation The most common predisposing cause is the laxity of the uterus and 
abdominal musculature associated with grand multipanty, but the common 
association of placenta previa and transverse lie should always be remembered 
Other underlying causes such as septafe uterus, pelvic tumors, contracted pel 
vis, and prematurity should be borne m mind Fundal implantation of the 
placenta may be an important factor in etiology, since this will alter the ana- 
tomic polarity of the amniotic sac 

Management 

Placenta previa should be confirmed or excluded by ultrasonic placental 
localization A careful vaginal examinatton will rule out pelvic tumors The 
capacity of the pelvis will often be attested to by the patient’s prior obstetric 
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FIG 9 25 Brow presentation causing delay m labor Diagnosis confirmed by 
anteroposterior film of abdomen Patient was delivered by cesarean sec 
tion. 


performance, but any suspicion of inadequacy warrants x-ray pelvimetry 
Otherwise, the management of the iranstcrsc lie in labor depends on two 
factors the condition of the membranes, and the stage of labor If the mem- 
branes base already ruptured, attempts at yersion are unlikely to be success 
ful, and cesarean section should be performed without delay If the mem 
branes arc intact, particularly m early labor, a gentle attempt at external 
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FIG 9 26 Transverse 1 e causing dela7 in labor Diagnosis confirmed by antero 
posterior film of abdomen Patient was delivered by cesarean section 


ttrp’mfnc'version is in6icaied T^is is bhen pcKsfole and Yiis vnccewA'cA VtAJcn 
may be allowed to proceed normally but under constant observation as the fetus 
may revert to a transverse lie at any time When conversion to a vertex or 
breech is not easy a cesarean section should be performed At operation an 
attempt should be made to convert the fetus to a vertex or breech so that 
delivery may be effected by lower utenne segment section rather than by classic 
section If the patient is infected it is cspeaally important to cover the utenne 
incision with a peritoneal flap Even if the baby is dead cesarean section is to 
be preferred to version and extraction or destructive procedures In the 
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presence of utenne rupture or gross infectjou, cesarean hysterectomy is often 
Ihe treatment of choice 

DESTRUCTIVE PROCEDURES The oldcr fextbootws often recommended that ob- 
structed labor with a dead fetus be treated by destructive operation followed 
by vaginal delivery This situation anses very rarelj nov^adajs, and most 
obstctncians have little or no experience with destructive procedures They 
were designed in an era when cesarean section carried a very high maternal 
mortality, but even m expeneni^d hands, the procedures were not without 
nsk to the mother Since cesarean section has become a \ery safe operation, 
with which every obstetrician is familiar, destructive procedures have very 
httle place m modem obstetnes Two situations in which they may become 
necessary (impacted shoulders and hydrocephalus) are discussed later in this 
chapter 

THE UNSTABLE LIE 

Although not strictly an emergency, the unstable he is a condition m which, 
at any time after the beginning of the 38th week of pregnancy, the fetal he is 
oblique or transverse, and the presentation vanes from day to day This does 
not include the he that is hxed m a constant abnormal position Clearly pa- 
tients in the latter situation are at great nsk of prolapsed cord, shoulder pre- 
sentation, etc , should labor begin outside the hospital For this reason, it has 
been recommended that such patients be admitted to the hospital to await the 
onset of labor After admission, the lie will often stabilize, and the patient 
may then be safely discharged home, unless some other compbeatmg factor 
necessitates induction However, if the lie does not stabilize, the patient is 
likely to go beyond term The physician is then confronted with an ugly situa- 
tion in which the patient, nearly always a grand multipara requires induction 
of labor if vaginal delivery is to be accomplished 
ll must be remembered that artificial rupture of the membranes carries a high 
risk of cord or arm prolapse Furthermore, oxytocin infusion in a woman of 
high parity wnth an unstable lie could well result in a ruptured uterus or an 
amniotic Quid embolus Moreover, 10% of patients with unstable he have a 
coexistent placenta previa, and this must be excluded before any mterference is 
contemplated 


Management 

Very often, if delivery is indicated, the only safe method is by elective cesarean 
section However, two methods of stabilizing have been advocated for this 
type of patient, and if unstable lie is a common problem, they may be a suitable 
alternative to elective cesarean section 

The principle behind both the methods described is the same namely, to 
draw off ammotic ffutd after ensunng that the fetal presentation is cephalic 
and then to induce labor 

METHOD I Described by Edwards and Nicholson (1969), (his approach is 
claimed to produce very good results TTie patient is admitted to the la^r- 
dclivcry unit, an enema is administered and an intravenous infusion of 5% 
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dextrose in water begun The he is then checked and, if necessary, external 
cephalic version performed If the presentation cannot be converted to cephalic, 
all efforts at induction must be abandoned 

Once the he has been corrected, a fetal heart monitor is connected, and an 
infusion of oxytocin begun at a rale of 1 mU/mm It is important that an 
expenenced attendant remain with the patient at all times, and that the fetal 
presentation be checked every 5 mm Once regular, not necessarily painful, 
contractions are observed, a vaginal examination is performed "nie vertex 
presentation is again confirmed and a cord presentation is excluded The mem 
brancs are swept off the lower uterine segment, a Drew Smythe catheter 
inserted, and hindwater puncture performed As much amniotic Buid as possible 
is drawn off, and the head will usually settle into the pelvis, allowing the 
forewaters to be ruptured with safety at the end of the procedure Thereafter, 
the induction maj be continued, but the presentation should be checked regu 
larly until the head becomes deeply engaged in the pelvis Meanwhile, the 
patient should be encouraged to empty her bladder frequently The important 
step is not to rupture the forewaters until enough fluid has been drawn off 
and the head has descended into the pelvis The sensitivity of the uterus to 
oxytocin may alter after amniotomy, so we recommend the insertion of an 
intrauterine pressure sensor and fetal scalp electrode at time of forewater rup- 
ture 

METHOD It This approach, desenbed by Ward (1971), also has had good results 
After placenta! localization, the patient is admitted to the labor unit, her blad 
der and rectum are emptied, and if necessary, external cephalic version is 
performed Ammocentesis is then performed with a Touhy epidural needle, 
which IS connected by transparent plastic tubing to a suction apparatus that 
produces a negative pressure of about 5 cm Hg The fetal presentation must be 
checked regularly until as much fluid as possible has been withdrawn The 
Touh> needle is then removed and an ox>toc)n infusion is started This is 
increased from 1 mU/min until regular uterine contractions are apparent and 
the fetal head has settled into the pelvis The forewaters are then ruptured, and 
the induction continued with an intrauterine pressure transducer and a scalp 
electrode m place 


MALPOSITIONS 

Malpositions are not malpresentalions They are normal vertex presentations 
in which the ocaput has failed to rotate into the anterior position llie sequence 
of events in normal labor is that the fetal head engages in the pelvis in the 
ocxipitolatcral position and, as it descends, rotates to the occipito-antenor posi- 
tion before delivery In about 10% of all vertex presentations, the head enters 
the pelvis with the occiput posterior Of this 10%, spontaneous rotation to 
occipitoanterior occurs in 60% and 15% rotate to complete occipitopostenor 
and are delivered spontaneously in the facc-to-pubis position The remainder, 
25 % of all vertex presentations, require interference 

Persistent occipitopostenor position in the multiparous patient is seldom 
of consequence, because efUaent uterine action is usually sufBcient to bnng 
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about spontaneous rotation or delivery m face to-pubis position Most prob* 
!ems with occipitopostenor positions arise m pnmigravidas, in whom it is a 
common cause of delay m labor 

MANAGEMENT 

As stated earlier in this chapter, delay in the first stage of labor is common, 
particularly m pnmigravidas Delay may be managed by stimulation of labor 
and this will frequently solve the problem However, a small number of patients 
will come to full cervical dilatation with the occiput arrested m (he posterior, 
or lateral, position in spite of the active management of labor h as been 
claimed that the knee chest position en courages rotation of t he_occiput. but 
this position IS undigni(ird.~un comr oflable^and seldom-cfiicacious 

Voluntary expulsive efforts may be sufficient to bring about rotation or 
delivery in the face to pubis position, and frequently the obstetncian can help 
by gently nudging the occiput in the required direction during contractions If 
this fails, the obstetrician must review the situation and decide whether further 
manipulation can be expected to result in an easy vaginal delivery If any dif- 
ficulty is envisioned, it is far safer to deliver the infant by the abdominal route 
Vaginal delivery should never be attempted when part of the bead is still 
palpable per abdomen 

If It is decided to attempt vaginal delivery, three options are open to the 
obstetrician manual rotation and forceps delivery, forceps rotation and delivery, 
or vacuum extraction 

Manual Rotation and Forceps Delivery 

The usual conditions for forceps delivery must be present (see Chapter 10, 
Emergencies Associated with Manipulative Obstetrics), and general or regional 
anesthesia is desirable 

If necessary, to allow adequate manipulation, a mediolateral episiotomy 
should be performed before rotation is attempted 

If the head is in the nght occipitopostenor or occipitolaleral position, the 
left hand should be inserted into the vagina and the palmar surface of the 
fingers applied to the occiput while pressure is applied to the antenor shoulder 
with the nght hand Rotation into the occipitoantenor position is earned out, 
great care being taken not to push (he head above the pelvic bnm 

It IS generally wise to take (he rotation about one eighth of a circle beyond 
the occipitoantenor position so that some allowance may be made for the 
tendency of the head to slip back to the original position Without removing 
the internal hand a good cephalic application of the forceps blades should 
be obtained, and the child is delivered by gentle traction, preferably using an 
axis traction arrangement 

Forceps Rotation and Deliver} 

This may be achieved with ordinary forceps (Scanzom maneuver) or with 
forceps specially designed for the purpose (Kielland or Barton forceps) Re- 
sort to these instruments, like the Scanzom maneuver, is fraught with danger 
for the physiaan unskilled in iheir use 
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Vacuum Extracbon 

The vacuum extractor* (vcntouse) is particularly suited for delivery of mal 
positions It can be applied to the most dependent part of the head, and rotation 
will occur as the head descends and will not be forced It is extremely difficult 
to exert excessive traction, as this wiU merely result m separation o! the cup 
from the scalp Furthermore, general anesthesia is unnecessary, and the ex- 
tensive episiotomy and/or lacerations so commonly associated with forceps 
rotations are avoided The technique of the use of the vacuum extractor has 
been described in Chapter 10 


MULTIPLE PREGNANCY 

The incidence of multiple pregnancy is I 90 Complications may be already 
present when labor occurs in a patient with a multiple pregnancy Particularly 
common arc anemia, polyhydramnios, and cclamptogenic toxemia Premature 
labor is also a common occurrence Early diagnosis is desirable, because extra 
bed rest reduces the occurrence of the latter two complications All ‘ large for- 
dates” patients should, if possible, be referred for ultrasonic examination Since 
placenta previa is relatively common in association with multiple pregnancy, 
this IS doubly desirable 

MANAGEMENT OF LABOR 

Although labor is usually normal, overdisteotion of the uterus sometimes 
causes ulenne inertia Provided the first infant is presenting by the vertex and 
IS not grossly prematuie, labor may be stimulated at slightly increased nsk of 
uterine rupture, hence, increased vigilance is required In a twin pregnancy, 
both feta! hearts should be monitored, if at all possible, the leading infant with 
the scalp electrode, the other with the ultrasonic transducer Delivery of the 
first infant should be conducted as m any ordinary labor Since the baby is 
frequently premature, episiotomy should be performed unless the perineum 
IS deficient If the first infant presents by the vertex, spontaneous or low for 
ceps delivery should be the aim If it presents by the breech, an easy assisted 
breech delivery can usually be antiapaied 

DcLreiy of (he SecondTirm 

The second twin is more at nsk than the first for several reasons 

1. Death of an uniovular twin Death of the second twin may occur unless the 
umbilical cord is cut between two clamps, since the circulation of the second 
twin may communicate with that of the first 

2. Prolapse of the cord This should always be excluded by pehic examination 
immediately after deh\ery of the first twin 

3. Hypoxia The longer the second twin remains m the uterus, the more likely 
hypoxia is to occur, particularly if more than 15 mm elapses between the two 
deliveries 

• Once scathingly desenbed as “pccotaFly adapted to a purpose of obst*tnc surgery 
namely as a substitute for steel forceps in the hands of men who are deficient in manual 
dexterity whether from inexperience or nataral ineptitude” (Amott quoted by Chalmers 
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4. Utenne mcrtia Thjs commonly occitrs and will contnbmc to delay m debvery 
Since raalpresentations are common m multiple pregnancy and intrautenne 
manipulation may become necessary, an anesthesiologist should be present, if 
at all possible Immediately after delivery of the first twn, (he he of the second 
infant should be ascertained by abdominal and vaginal examination 

If the infant presents by the vertex, the head should be pushed into the 
pelvis and the membranes ruptured If contractions do not restart within 5 
mm, an oxytocin infusion should be commenced If spontaneous delivery is not 
imminent alter another 5 mm and the head is engaged m the pelvis, delivery 
should be effected by forceps If, however, the head is still high or the cervix 
has closed down somewhat, vacuum extraction is a much safer procedure than a 
high forceps operation 

If the infant presents by the breech, a foot should be grasped by the examin- 
ing hand and drawn down into the pelvis Care should be taken to avoid 
ruptunng the membranes until the foot is visible at the introitus Thereafter, 
the infant may be delivered by gentle breech extraction 

If the infant is lying in the transverse position, it can usually be converted 
to a breech or vertex presentation by external version Should this fail it is quite 
permissible to perform internal version and breech extraction It is best, when 
doing this, to grasp the foot through the intact membranes and draw it into 
the pelvis before rupturing the membranes The intact sac allow-s the infant 
to turn more easily, and if the foot slips out of the physician’s grasp, the uterus 
will not clamp down tightly around the infant If fetal distress develops at any 
lime, delivery should, of course, be effected immediately in the most expeditious 
manner 

Very rarely, twins may become locked m the uterus following the delivery 
of the breech of the first child Whether the itffa nts a re a1ive_or .dead. .tf they 
cannot be unlocked,-the safest met hod of Ir eatment is_cesarean_section 
Postpartum hemorrhage intOfTlhcommon following twin delivery, because 
the placental site is large, and the uterus often hypotonic Since the mother is 
frequently anemic, this is a senous complication It is, therefore, wise to have 
two units of blood available in the event that transfusion becomes necessary 
Further, an oxytocin infusion (10 units m 500 ml 5% D/W) immediately after 
the delivery of the second twin, and also ergonovine, uiJess the patient is 
hypersensitive. The uterus should be explored manually if any intrautenne 
manipulations have been performed or if the placenta appears incomplete 
Ideally, delivery of women with multiple pregnancies should not be under- 
taken unless there is ready access to a neonatal intensive care unit 


SHOULDER DYSTOaA 

This condition is usually encountered at the delivery of a large child or an 
anencephahe fetus 

MANAGEMENT 

Management of shoulder dystocia may present a considerable problem, and 
there is usually no time to call for assistance If the head has bien delivered 
and appears normal, the baby's trunk should be palpated with two fingers 
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m the vagina to check for fetal abnonnahty such as massive edema If the 
exatmnatton suggests that the child is normal and it is not possible to deliver 
the anterior shoulder fay downward traction combined with fundal pressure, 
the following prowdurc should be earned out without delay 

1. An episiotomy is performed if this has not already been done, and the vagina 
IS lubneated thoroughly At the same time, an anesthesiologist should be 
summoned urgently 

2. If the patient is awake, she is asked to bear down with her pains while an 
assistant applies fundal pressure on the uterus At the same time the ob< 
stetrician applies pressure with his index and middle lingers over the anterior 
aspect of the baby’s lower shoulder to cause the child to rotate as it descends 
Usually the shoulder can be debvered after 90“ of rotation, but occasionally 


FIG 9 27 Shoulder dystocia A Vagina is well lubricated Fundal pressure is ap- 
plied b> assistant while obstetrician applies pressure with his index and 
middle fingers over anterior aspect of the baby s lower shoulder (Re 
drawn from Greenhill IP Obstetrics 12th cd Philadelphia ^VB 
Saunders I960) B Baby descends and shoulder can be delivered after 
90“ to 180“ roiatton Uterus must be explored after delivery 

Assistant 




Obstetrician 


Obstetrician 
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It IS necessary to complete ISO® TTiis method was suggested by Wood and is 
based on the screw principle (Fig 9-27) 

3. If this IS not successful, general anesthesia should be induced A hand should 
be inserted info the vagina and an attempt made to delner the posterior 
shoulder Should this fail, an attempt should be made to deliver the postenor 
arm 

4. If all these methods fail, the infant will usually be dead fa> this time, but it is 
stiU important to achieve delivery quicUy Failure to do so may result m 
uterine rupture Clcidotomy may therefore become necessary 

5. “nie uterus, ccrv«, and vagina must always be explored for lawrations fol- 
lowing these maneuvers 


FETAL ABNORMALITIES 

It IS sometimes possible to make the diagnosis of fetal abnormality by palpation 
of the fetal parts The presence of polyhydramnios should increase the suspi 
cion thereof, for in association with this condition, about one third of women 
have an abnomial fetus An x ray film of the abdomen should be obtained, or 
preferably, an ultrasonic examination should be performed m all women m 
whom fetal abnormality is suspected (Fig 9 28 to 9-30) It is possible to detect 
skeletal abnormalities with a high degree of accuracy on x ray films, although 
great care should be taken m diagnosing ‘mild h>drocephalus,” particularly 
when the fetus presents by the breech It is important to diagnose the presence 
of fetal abnormality dunng the antepartum penod for tuo mam reasons 
1. The patient and her family can be prepared psychologically for the possibility 
that the baby wiU be abnormal 

2 Difficulues in the course of labor can be anticipated and dealt with more 
elTectively should they arise, and the patient should be given adequate seda- 
tion dunng the course of labor 

Unfortunately, the patient may be well advanced in the first stage or even m 
the second stage of labor before (he presence of fetal abnormalitj becomes 
apparent It is in these cases that the obstetncian may find himself quite sud- 
denly m unexpected difficulty 

HYDROCEPHALY 

When delay in the birth of the aftcrcoming head in a breech presentation 
occurs, the possibility of unrecognized b>droccphalus roust always be borne 
in mind When examination of the suture lines confirms the suspicion, the pa- 
tient should first be cathetenzed then a long spinaLneedle should be inserted 
through the abdo minal wall mto the hyjlrogepjialicJieTd^by this means, suf- 
ficicnt cerebrospinal ituid can usually be removed to reduce the diameter of 
the head and allow descent through the pelvis Alternative methods of de- 
compression are to thread a fine catheter up through the meningomyelocele, if 
one IS present, or to perforate the bead in the suboMipital region while pulling 
down on the shoulders 

If a hydrocephalic fetus presents by the vertex, the situation ts more difficult 
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4 FIG 9 28 AX ray film demonsiratmis auencepbaljc /elus wiih polyhydramnios 
B Anenccphalic fetus seen on sonar Spina bifida is also present. 
(Courtesy Dr R. E Woods) 


riG 9 29 Hydrocephalic fetus showing marked separation of skull bones 
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Should decompression become necessary it is safer to do it through the anterior 
abdominal wall Attempts to decompress the head by the vaginal route are 
difficult as head is unstable and the needle may slide of! and damage the 
mother However in the presence of gross obesity it may be the only practical 
route Th s decompression procedure is safer than craniotomy as the mother 
IS spared the double hazard of lacerations from the craniotomy instrument 
and the sharp fetal skull bones 

ANENCEPHALY 

With anencephalic raonstere shoulder dystocia is common the largest di 
ameters of the shoulders is much larger than that of the presenting part 
The patient should be kept well sedated and delivery of the shoulders is not 
usually unduly difTcult because fortunately most of these infants are small 
If serious difTicultj is encountered however Wood s method should be used 
and bilateral cleidotomy should be performed if necessary 


FIG 9 30 A H>drocephaI c fetus (lateral X ray V ew) B Hydrocephal c head (38 
weeks gestat on) seen on sonar D par etal d ameter (BFD) measures 
15 cm (Courtesy Df R E Woods) 




PROLAPSE OF IHE CORD 

Cord prolapse occurs once m about 300 deliver ies It is especially associated 
with the following situations 

1. Prematurity 

2. Manipulations such as version and surgical inductioD of labor 

3. A long cord 

4 Any cause of poor application of the cervix to the presenting part Mengerl 
and Longwcll found prolapse of the «)rd associated with about 0 4% of 
vertex presentations, 4% of breech presentabons, and 14*% of shoulder 
presentations 

Fetal hypoxia results from compression of the umbilical cord bet^^ec^ the 
prcscnbng part and the pelvic tissues The immediate danger to the baby 
IS obvious, and about one third are dead when the diagnosis is made The in 
creased use of cesarean section has increased the fetal survival rate 

Remember ihai the underlying cause of the cord prolapse may endanger the 
mother's life, and may require intervention even nhen the baby is dead 

MANAGEMENT 

As soon as the pauent is seen with a loop of cord m the s’agina the following 
steps should be taVen 

1. Underlying complications such as tranverse lie which may be dangerous to 
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the mother must be ruled out An inquiry should be made about vagii 
bleedmg Even as she answers, the patient’s abdomen should be palpal 
rapidly to assess the presentation and jwsition 

2. Provided the history and abdominal findings are not suggestive of placei 
previa, an immediate vaginal examination should be earned out 

A. The presence of cord pulsations will indicate that the baby is alive, a 
the rate and quality will give an indication of fetal prognosis. 

B. The degree of dilatation and effacement of the cervix, and the presen 
tion, should be determined 

C. Even when no cord pulsation is felt, the fetal heart tones should 
listened for before the baby is pronounced dead 

3 . If no underlying complications are present and the baby is dead, then mt 
vention is not required, and the patient is ultimately delivered spontaneou: 
or by low forceps 

4. If the baby is alive, its best chance for survival lies in vaginal or abdomii 
delivery as soon as possible The following steps should be taken immediate 

A. Immediate treatment 

1) The mother should be placed in the knee-chest position (Fig 9-31) 
reduce the pressure of the presenting part upon the cord If facilit 
arc available, the steep Trendelenburg^osition is preferred for patie 
comfort 

2) The presentmg part should be elevated by a hand m the vagina 

3) Oxygen should be given to the mother Its administration should 
continued until delivery, to combat fetal hypoxia 

B. Definitive treatment The definitive treatment is delivery of the infant 
rapidly and atraumatically as possible The method of delivery will depe: 

FIG 9-3! Prolapsed cord Kneechest position reduces cord compression T1 
placement should be combined with administration of oxygen to t 
mother 
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upon the degree of diJatatioa of the cervzx and the presentation of the 
fetus 

1) When any presentation other than a vertex or mentoantenor face is 
present, the treatment of diojce is cesarean section The only exception 
to this IS m a multiparous patient with a breech presentation engaged 
m the pelvis, with the cervix fully dilated, here breech extraction may 
be preferred If is often very dtIhcuU, wnth a footling breech presenting, 
to ^ certain of full dilatation When there is any doubt^ it is preferable 
to deliver the infant abdominally, for if extraction is performed 
through an incompletely dilated cervix, the cervix will clamp down 
around the infant’s neck, with resulting death or severe damage to the 
child 

2) When the vertex presents, treatment will depend on the dilatation of 
the cervix If (he cervix is fully dilated, forceps delivery is indicated, 
provided the head is not too high When the cervix is almost fully 
dilated, it is permissible to try to push the cervix back gently with the 
next one or two contractions and then apply the forceps An alternative 
IS immediately to apply the vacuum extractor before full dilatation It 
should be remembered that it takes about S-IO mm to attain an 
adequate vacuum, and this mstnimcnt should not be used if a forceps 
extraction is feasible If the cervix is not fully or almost fully dilated, 
delivery should be effected b> cesarean section 

Only when facilities are not available for immediate cesarean section 
should an attempt be made to replace the cord, because excessive 
handling of the cord may cause spasm of the vessels Replacement is 
effected by wrapping the slippery loop m moist stenle gauze and in- 
setting the bundle above the presentmg part 
Delivery, by whatever route, is a matter of great urgent It was 
mentioned earlier that one third of infants with this complication are 
dead when first seen It should also be mentioned that 30% of sur- 
viving infants m whom the cord has been prolapsed for more than 30 
mm will develop cerebral pal^ 

3) In cord presentation, the cord lies in front of the presenting part, but 
the membranes arc intact If, in the course of labor, fetal distress is 
evident, this complication should be suspected The diagnosis is con- 
firmed by pelvic examination Great care should be taken durmg 
examination not to rupture the membranes, for the presence of fluid 
reduces the force of cord compression The patient should be given 
oxygen by mask and placed m a steep Trendelenburg position The 
fetal heart tones should be monitored carefully If fetal distress con- 
tinues and the patient is not deliverable from below, the foregoing 
measures should be continued and cesarean section performed as soon 
as possible 


FETAL DISTRESS 

Fetal distress is a loose term that means there arc grounds for believing the 
fetus IS in danger of asphyxia Until recently the methods available for as- 
sessing fetal well being in labor were very crude, and the diagnosis was un- 
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satisfactory and often inaccurate Continuous fetal heart rate moiutors and 
fetal sc^p pH estimations now help to make the diagnosis more accurate 

Traditionally there are three signs of fetal distress convulsive fetal move- 
ment, meconium staining of the amniotic fluid, and abnormalities of the fetal 
heart rate 

CONVULSIVE FETAL MOVEMENT 

Convulsive movement is often noted by the patient just prior to cessation of 
all fetal movements It is probably the ‘last gasp” effort of the fetus to escape 
Its asphyxiating environment, and since this is a terminal event, it has little or no 
value m assessing the degree of fetal distress 

MECONIUM 

The passage of meconium by the fetus is caused by hypcrpcnstalsis of the 
colon and relaxation of the anal sphincter resulting from hypoxia Postmortem 
exammation of fetuses who have died from intrapartum anoxia almost always 
reveals an empty colon and terminal ileum Meconium staimng of the amniotic 
fluid is always indicative of fetal hypoxia, be it current, recent, or remote 
The only exception to this is a breech presentation engaged in the pelvis 
Careful examination of the meconium can be revealing and is well worth while 
Freshly passed meconium is bright green m color, and flecks of unstained 
vemix may be noted in the fluid Old meconium, on the other hand, is less 
bnght m color, and any vemix present will be stained a similar color The 
volume and consistency of the fluid is also worth noting, as a large amount of 
lightly stamed fluid is much less sinister than a small amount of thick “pea- 
soup -tike material The latter ts due to the passage of meconium into a small 
volume of amniotic fluid, often associated with intrauterine growth retardation 
and postmatunty 

Although the presence of meconium should always alert the clinician to the 
possibility of fetal hypoxia, there arc a few well-known situations m which 
fetal hypoxia can occur without the passage of meconium Infants of less than 
34 weeks' gestation often do not pass meconium, nor do Rh-sensitized infants 
with severe anemia Severe fatal abruptions are frequently associated with clear 
amniotic fluid and, of course the presence of an imperforate anus will pre 
elude the passage of meconium Meconium should always be regarded as 
significant and at the least an indication for careful fetal heart monitoring 

FETAL HEART RATE ABNORMALITIES 

Traditionally the normal fetal heart rate is desenbed as being 120-160 beats 
per mmute, with hypoxia causing an initial tachycardia followed by a progressive 
bradycardia The assessment of the fetal heart rate was formerly performed wiih 
the fetoscope, a method both intermittent and subject to observer error The 
recent advent of the fetal heart-rate monitor has made continuous recording 
of the fetal heart practical and has eliminated the element of observer error 

Three aspects should be noted when assessing the continuous fetal heart 
rate the basal fetal heart rate, the *beat-to-beat variation,” and the presence 
of any transient alterations of fetal heart rale 


256 OBSTETRIC EMERGENCIES 


Basal Fetal Heart Rate 

The basal rate is the rate between contractions, and it is normally between 
120 and 160 beats per minute Baseline bradycardia (Fig 9-32) is defined 
as a rate of Jess than 120 beats per minute lasting for over 10 min If the 
pattern is uncomplicated, it is not an adverse pattern, and no action is war- 
ranted However, if baseline bradycardia is complicated by some other ab- 
normality, it should be investigated further 

Baseline tachycardia is defined as a baseline fetal heart rate of over 160 
beats per minute and, if uncomplicated, is not an adverse pattern unless associ- 
ated with maternal pyrexia or Xetosis Baseline tachycardia complicated by 
any decelerations may be an early sign of fetal hypoxia and should be investi- 
gated 


Bcat*to-Bcat Variation 

One of the characteristics of a normal tracing is a degree of short term 
vanability that reflects central nervous system control of the fetal heart rale 
This beat-to-beat variation usually ranges from 5 to 15 beats per minute, 
and good variability is present m a healthy neonate Poor variability (< 5 
beats per minute), in addition to being caused by hypoxia, can be caused 
by a variety of drugs commonly used during labor — i e , atropine, tranquilizers, 
barbiturates, and narcotics Some methods of regional analgesia (epidural and 
paracervical block) may have a simitar effect (Fig 9-33) Baseline tachy- 
cardia 1 $ commonly associated with an apparent loss of beat-to-beat varia- 
tion The pattern may be described as uncomplicated if there are no other 
abnormalities, when it is not necessarily an adverse pattern However, poor 
variability complicated by an abnormal baseline and/or periodic decelerations 
IS frequentl) associated with fetal hypoxia 

Periodic (Transient) Alterations of Fetal Heart Rate 

Periodic alterations are divided into accelerations and decelerations and are dif- 
ferentiated from baseline changes m that (hey last less than 10 mm 

ACCELERATION PATTERNS Transient acceleration patterns (Fig 9-34) accom- 
pany feta! movements and sometimes may be noted at the start of a con- 
tracuon They are associated with healthy infants and are not a cause for con- 
cern 

DECELERATION PATTERNS Three basic types of penodic decelerations may be 
observed (Fig 9-35) They are usually called early, late, and variahle de- 
celerations 

Early DtceleraUons These arc thought to be due to fetal head compression and 
can be eliminated by atropine They usually start at the onset of the con- 
traction, the nadir of the deceleration coincides with the apex of the contrac- 
tion, and recovery of the baseline fetal heart rate has occurred by the end of 
the contraction The magnitude of the deceleration is small, usually less than 
40 beats per minute Tins pattern is generally accepted as innocuous, but 
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,<al block .dTceu heart rale variab.hly; effect 



St 

FIG 9 34 Fetal heart rate Acceleration patterns may be associated with contrac 
tions or fetal movements In either instance they indicate a healthy 
(etus 


caution IS advised, as early decelerations may subsequently develop into van 
able decelerations (Fig 9 36) 

Late Decelerations This pattern of deceleration is caused by uteroplacental 
msufficiency Late decelerations start after the onset of the contraction The 
nadir of the deceleration occurs after the apex of the contraction and recovery 
of the baseline fetal heart rate does not occur until after the contraction is 
over This pattern is n/uajj significanf particularly if complicated by another 
abnormality (baseline tachycardia or bradycardia and/or loss of variability) 

Variable Decelerations Variable decelerations are said to be caused by com 
pression of the umbilical cord They are characterized by their variable onset 
They are not necessanly related to uterine contractions They arc often U 
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FIG 9-35 Fetal heart rale Diagrammatic representation of proposed mechanism 
of deceleration patterns A In head compression pattern (IIC). onset 
of deceleration (arrows) coincides with rise m intrauterine pressure 
(arrows) Uniform shape of deceleration reflects shape of associated 
uterine pressure curve B Uteroplacental insufTicicncy pattern (UPI) is 
characterized by uniform shape and onset, late in contraction C. 
Variable deceleration (CC) is of variable shape and does not reflect 
shape of associated intrauterine pressure curve, its onset is inconsistent 
in relationship to onset of contraction (Hon EH Allas of Fetal Heart 
Rate Patterns New Haven, CT, Harty Press, 1968) 
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shaped, with a range difference of over 50 beats per minute However, this 
group tends to become a wastebasket into which decelerations that do not fit 
exactly into the other two groups are placed When the pattern is uncompli- 
cated {normal baseline rate and normal vanability), it is significant but not 
ominous However, a complicated pattern (abnormal baseline rate and/or poor 
variability) should arouse suspicions of fetal hypoxia All variable decelerations, 
if consistent, should be investigated 


FETAL BLOOD SAMPLING 

Sahng first demonstrated in 1962 that tt was possible to obtain fetal blood for 
pH determination He further demonstrated that measurement of fetal pH 
blood could be used as a guide to the oxygenation of the fetus m labor The 
nonnal fetus receives adequate oxygen for its needs, but a fetus suffenng from 
hypoxia has to utilize anaerobic glycolysis, the end product of which is lactic 
acid When lactic acid accumulates, tt leads to a fall m fetal blood pH 
Salmg’s technique achieved widespread popularity as a method of fetal 
monitonng prior to the advent of electronic monitonng However, it has the 
major disadvantage in that the status of the fetus can be assessed only inter 
mittenlly Clearly a normal pH at the present moment is not a predictor of 
what the fetal status may be m 2 hours’ time Thus, when continuous fetal heart 
monitonng became available, the technique fell into disuse, until it became 
apparent that many abnormal fetal heart patterns, while statistically associated 
with fetal hypoxia, were often not predictive of compromised fetuses in indi 
vidual patients (Liu and Blackwell, 1975, Thomas, 1975) Most centers 
now utilize continuous fetal heart monitonng to dictate the timing of scalp 
sampling, the latter, m turn, helps assess the significance of questionable fetal 
heart patterns 

Normal and Abnormal Fetal pH Values 

During the first stage of labor, the normal fetal scalp pH is m the range of 
7 25-7 35 In the late second stage, the mean pH is somewhat lower (7 25) 
In general, 7 20 is regarded as ihe point below which acidosis is present, 
but any level between 7 20 and 7 25 is suspicious enough to warrant a repeat 
sample Factors that alter the maternal acid base balance may also alter the 
fetal pH, and either simulate or mask hypoxia It is therefore recommended 
that the maternal blood pH be checked when an unexplained low fetal pH 
IS obtained Prolonged labor with inadequate hydration predisposes to maternal 
acidosis, and to “infusion aadosis” in Ihe fetus Other factors implicated in 
altering fetal pH are maternal hyperventilation and maternal infusion of Ringer 
lactate type solutions (Pearson) The validity of scalp capillary blood pll 
as a reflection of central acid base balance has been established by stmul 
tancous measurement of both in the fetal lamb and monkey (Gare et al , 
1967, Abramsons et al , 1968) and by almost simultaneous measurements in 
the human (Kubli et al , 1966) The formation of caput succedaneum would 
be expected to cause some fall in pH because of stasis, but both Saling (1967) 
and Teramo (1969) did not find that this was so 
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Technique 

The patient may be positioned m the lithotomy, left lateral (Sims’s), or knee- 
chest position The latter two positions are preferred, as they do not carry the 
nsk of supine hypotension An ammoscope (Fig 9-37A) of suitable diameter, 
which will be determined by the dilatation of the cervix, is inserted gently into 
the posterior fornix and the tip guided anteriorly until it is inside the cervix 
The fetal bead is now visualized (Fig 9-37B), and the field cleared of 
amnioCic fluid, blood and debris, with cotton wool swabs Next the scalp is 
sprayed with ethyl chloride to produce hyperemia The ethyl chloride is cleaned 
off with cotton wool, and an incisioo is made at 12 o'clock ivith the specially 
designed guarded blade (Fig 9-37C) When a drop of blood appears, it is 
collected m a preheparmized glass capillary tube A small metal ‘ flea" is in- 
serted into the tube and agitated with a magnet to ensure thorough mixing of 
the blood If the sample is not read immediately, it is advisable to seal the 
ends of the tube with the rubber plugs supplied by the manufacturers of the 
blood-gas analyzers 

It is important to avoid some of the common sources of error if reliable 
results are to be obtained 1 } Be certain that the field i$ adequately cleansed, 
as contamination with maternal blood, ammotic fluid, meconium, or even the 
ethyl chloride may give misleading results 2) The sample should be taken 
directly from the scalp and not from a pool of blood which may form at the 
bottom of the field 3) Lastly, be sure that the analyzer is correctly calibrated 
and IS regularly checked, as recommended by the manufacturer 

Complications of Fetal Blood Sampling 

Considering the length of time the technique has been m use, the number 
of reported comphcaiions is remarkably small They are, as might be expected, 
mfcciion and hemorrhage Only four cases of infection, three of the scalp 
and one of the buttocks have been described (Table 9 2) Hemorrhage from 
the incision is also rare, a total of only eight senous cases have been desenbed 
Two of these cases were fatal — one due to the use of an ordinary scalpel blade, 
which penetrated the fetal skull and lacerated (he transverse sinus, the other 
associated with a severe coagulation defect in the infant Four of the six non- 
fatal cases W'cre also associated with coagulation defects in the infants There 
IS some evidence that infants who are subject to intrapartum hjpoxia develop 
a coqgulatiflo defect of a consunyiUve fChadd et of.. 1971.) Since four 
of these five infants had low pH readings it is possible that the hemorrhage 
was a manifestation of fetal hypoxia If the scalp continues to bleed, once the 
sample has been collected, simple pressure with a cotton wool swab for a few 
minutes is nearly always sufficient to slop the bleeding but if this is not suc- 
cessful, consideration should be p\cn to delivery In one other case, oozing 
from the incision was observed at delivery, and the wound was sutured Un- 
fortunately, the suture penetrated the aponeurosis, and the result was a sub- 
aponeurotic hematoma If the incision is oozing after delivery, simple pressure 
Will usually be adequate to stop it, but if pressure proves to be inadequate, a 
small Michel clip would seem to be more appropriate than a suture In the 
remaining reported case, the vacuum extractor cup was placed over the incision. 
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FIG. 9-37 Fetal blood sampling. A. Amnioscope is inserted in preparation for 
taking blood from scalp of fetus. B. Scalp is visualized before sample b 
taken. C. Specially designed, guarded blade for inebion of fetal scalp. 
Blade is only 2 mm long so that penetration of the scalp aponeurosb 
will not be permitted. 




the sited the incision. 

MANAGEMENT OF ABNORMAL FETAL HEART RATH PA™ 
The ntnnagement of the ’T' 

^StlJ^ifs^letAUr r;Se or ahsence o, eo.phcnting ths- 


TABLE 3-n. ccmpllcllons el F«m n'eeJ S.wpll”8» 

Cam* 

Complication (No.) Sourco _ 


Infection 
Scalp abscess 
Buttocks 
Hemorrhage 
Fata! 

Coagulation defect 
Unguarded blade 
Nonfatal. serious 
Coagulation defect 
Vacuum extraction 
“Secondary hemorrhagic 
disease" 

Sutures 


Balfour 

Kubll 


Beard 

Beard 

Kubll (1). Balfour (2) 
Kubll 

Balfour 

Hull and Wilson 
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orders (toxemia, hemorrhage, meconium) may all influence the management 
selected 

There is general agreement that a nonnal fetal heart pattern is a reliable 
indicator of a fetus m good condition An abnormal pattern should alert the 
physician to the possibility of fetal compromise, but it is often not indicatne of 
fetal asphyxia There is poor correlation between abnormal patterns and fetal 
acidosis in individual cases, and it can occasionally be difflcult to determine 
which specific abnormality is present Indeed, a number of abnormalities may 
be present simultaneously, presenting a confusing picture 

\Vhen a significantly abnormal pattern appears, the first step is to see if it 
IS due to a remediable cause Loss of variability may be caused by recent 
administration of drugs, and m that case does not usually require any treatment 
Grossly abnormal patterns may follow epidural or paracervical block, but will 
usually respond to changes m maternal posture It is always wise to examine the 
patient vaginally on the appearance of severe variable decelerations to exclude 
cord prolapse 

If no cause for significant abnormalities is apparent, the next step is to alter 
the maternal position, stop oxytocin (if it ts being infused), and give the mother 
oxygen If, despite these maneuvers, the abnormalities persist for more than a 
few minutes, a fetal scalp blood sample should be obtained 
If this IS within normal limits (pH 7 25), the patient may be safely observed, 
but i! the abnormalities persist, or worsen, the sample must be repeated If the 
pH IS in the so-called “gray area” (7 20-7 25), the sample should be repeated 
in 15-30 mm If the pH is acidotic (< 7 20) and there is no evidence of mater- 
nal acidosis, the infant should be delivered by the most expeditious route It is 
not always desirable to wait until the infant becomes acvdotic before deciding on 
delivery, as a falling pH together with penistence of abnormal patterns is ample 
evidence of fetal distress The combination of late deceletations with loss of 
variability is ominous enough to warrant delivery without recourse to a scalp 
sample 

Neither of these two techniques ts foolproof, but used together they can sig 
nificantly help the obstetncian make a more accurate diagnosis of fetal distress 
It must be emphasized, however, that they are ancillary aids that contribute 
to the quality of clinical judgment but cannot replace it 

It IS possible that m the future other parameten of fetal oxygenation, such as 
blood lactate levels, will prove to be more valuable than scalp blood pH 
estimations 
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^ Emergencies Associated 
With Manipulative 
Obstetrics 

Timothy C.F O'Connor 


O luigmeni thou art fled to brutish beasts 
And men have lost their reason ' 
WlUiam Shat.espeare {1564-1616) 
Julius Caesar Act Jit Scene 2 


It IS a tragedy indeed when a maternal or tctal death or dam- 
age occurs followng a procedure for which there was no indi- 
cation In this chapter a number of procedures commonly 
undertaken m obstetrics are discussed which, when used 
wisely, have done much to reduce maternal and feta! mor- 
tality 

INDUCTION OF LABOR 

INDICATIONS 

Medical 

Any complication of late pregnancy that threatens the welfare 
of the mother or fetus constitutes an indication for delivery 
Whether delivery is achieved by induction of labor or by elec- 
tive cesarean section depends on a number of factors including 
the presentation of the fetus, the station of the presenting part, 
and the condition of the cervix In the past, induction was 
often advocated at an arbitrary time for various disorders that 
endangered the fetus — e g , postmatunty, diabetes, rhesus in- 
compatibility The induction was often earned out under 
unfasorable circumstances that led to a significant number of 
failures With the advent of the vanous methods of assessing 
fetal nell-being, it is now possible to cater for the needs of 
each fetus, often enabling the deferment of mduclion until 
conditions are more propitious 


Elective 

There is no doubt that when there is good evidence of fetal 
compromise, delivery is indicated, but stretching the indica 
tions for induction to include aJ! fetuses at nsk, real or im- 
agined, has not been shown to produce better results in terms 


Chapter lO 



of fetal outcome Similarly good results ha\e been reported m senes in whicli 
mduction vvas universal (Lampe, 1975) and exceptional (O’DnscoIl et al 
1975) Comparative studies of groups of patients managed by elective or partly 
electue induction with groups managed more conservatively seem to indicate 
that there is little or no advantage to the aggressne approach (Chalmers etah 
1976, Cole et of , 1975) Studies ha\e suggested both that benefits may be de 
nved from a policy of frequent induction (Tipton and Lewis, 1975) and that 
unnecessary risk may be generated (Liston and Campbell, 1974) O’Dnscoli 
et al desenbe the dilemma well 

There is a subtle influence in obstetrics that operates to absolve a doctor who 
intervenes in the course of normal pregnancy and which by implication, ex 
poses his conservative colleague to censure for inactivity when an infant is bom 
dead 

The most that can be said for elective induction of labor at this time is that 
It has not been shown to be positively harmful 

SELECTION OF PATIENTS FOR INDUCTION 
Malpresentations contraindicate induction of labor If a patient with a mal 
presentation, particularly a breech presentation, needs delnery, the safest way 
to deliver the infant is by cesarean section The subject of the unstable lie and 
stabilizing mduction has been considered m Chapter 9 
When the need for delivery is urgent and the presentation cephalic, induc- 
tion should be attempted even when the circumstances are unfavorable 
Houever, when the need for delivery is not urgent or when elective in- 
duction IS being considered, le is wise to assess the chances of success or failure 
beforehand To this end, a variety of scoring systems have been devised 
(Bishop, 1964, Fields, 1966, Burnett, 1966, Friedman 1967) These include 
a number of variables — the condition of the cervix (dilatation, elTacement, and 
consistency), the station and position of the fetal head, estimated fetal weight, 
and length of gestation The most widely used of these scoring systems is the 
Bishop score (see Table lO-I) Induction of labor with a poor Bishop score 
(or other score) should not be undertaken as an elective procedure or when 
the indication for induction is of doubtful validity 

METHODS OF INDUCTION 

Until the physiology of the events leading to the onset of normal labor is fully 
understood, no universally successful method of inducing labor will be devised 
However, artificial mduction of labor is a much more successful procedure 
than prevention or hailing, of premature lahoc 

All the methods to be described are successful in the majority of patients, 
but often the failures, which usually occur in cases with low Bishop scores, 
occur m the very patients the obstelrioan is most anxious to deliver 

Artificial Rupture ot the Membranes 

This procedure alone will be successful in inducing labor within 24 hours m 
90% of term pregnancies (Friedman, 1976) It carnes with it the inherent risk 
of amnionitis and infection of the fetus, particularly when the interval bc- 
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TABLE 10-1 Bishop Scoring Index 


Fsetor 



Rating 


0 

1 

2 

3 

Oifatatlon 

Closed 

1 2 cm 

3-4 cm 

5 cm+ 

Etfacemcnl 

0-30% 

40*50% 

60-70% 

80% + 

Station 

-3 

-2 

-1 0 

+1 *2 

Consistency 

Firm 

Medium 

Soft 


Position 

Posterior 

Middle 

Anterior 



Range oJ scores 0-13 

Prerequisites Muliiparity gestation of at least 36 weeks and vertex presentation with a 
normal past and presertt obstetric history 

Predictions Patients with a score of 9or more will have a safe successful induction with an 
average length ol labor of less than A hours (Bishop EH Pelvic scaring tor elective iruluclion 
Obstet Gynecol 24 266 t 964) 


tween inductron and delivery js prolonged Because of this nsk of infection, 
artificial rupture of the membranes is usually combined with oxytocin infusion 
This combination increases the chance of success and shortens the induction- 
delivery interval The mam argument against artificial rupture of the membranes 
IS that it IS an irrevocable step — a Rubicon that, once crossed, commits the 
obstetrician to delivery Perhaps it would ^ wiser to question the necessit} 
for the induction, rather than the necessity for this procedure, which certainly 
increases the chances of a successful induction The only real nsk from amni- 
otomy other than infection is the nsk of cord prolapse^ but provided proper 
precautions are taken, this nsk is of the order of 0 5% (Alderman 1975) 

Oxjtodn 

Ox>tonn (Pjtocin) infusion alone will succeed in induang labor near term in 
only about 70% of patients (Spellacy et at. 1973) E'en with two infusions, 
the failure rate is still 20% (Cunningham etal ,1976) The high failure rate has 
prompted some practitioners to repeat the infusion daily until labor eventually 
starts This approach often has a deleterious effect on patient morale, but 
provided the usual precautions are obsersed, it has no other ill effects Such an 
approach is, of course, not suitable for the patient in urgent need of delivery 
Other practitioners combine oxytocin infusion with artifiaal membrane rup- 
ture 

Oxytocin is usually administered by the intravenous route as a dilute solu- 
tion, JO units of oxytocin in 1000 ml of a carrier solution, usuallj 5% dextrose 
in water Details of dosage and administration of oxytocin are similar for both 
induction and siimulaiion of labor and have been described m Chapter 9 The 
most important complication of ox)tocm is the nsk of producing utenne hyper- 
tonia, which may result in fetal distress or, if neglected, may even culminate in 
utenne rupture Fetal distress may occur m any patient, and its appearance 
mandates discontinuation of the infusion Dangerous hypertonia and even 
rupture can be produced in multiparous patients, even at very low doses of the 
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dnig Further, the sudden onset of luniultucjus contractions may cause amniotic 
fluid embolus All these dangerous effects can and do occur, and frequent usage 
of oxytocin v.vlhout disaster is no reason to become complacent Careful monitor 
ing of mother, infant, and infusion rate are absolutely essential 

Prostaglandins 

Prostaglandins of the E and F groups can be used successfully to induce labor 
They may be administered as a dilute intravenous infusion or m tablet form 

INTRAVENOUS PROSTAOLANDiNS Intravcnous prostaglandins E- and Fja are no 
more successful in inducing labor than oxytocin, whether accompanied by 
amniotomy (Broun et al , 1973) or not (Spellacy et al , 1973) Early sug- 
gestions that they would pro^e lo be devoid of the hazard of uterine hypertonia 
have not been borne out by experience Hypertonia does indeed occur, and 
utenne rupture has been described (Brudnell and Chakravarti, 1975) Addi- 
tional side effects include phlebitis and nausea and vomiting However, intra- 
venous prostaglandins may be considered in cases of intrautenne fetal demise, 
as they appear to has’e some advantages in this situation (Gordon and Pipe 
1974) 

ORAL PROSTAGLANDINS Oral prostaglaodm E- has been extensively tested as an 
agent for induction of labor or for ‘priming’ the uterus prior to induction by 
amniotomy and oxytocin Many encouraging reports have appeared (Lauersen 
and Wilson, 1974, Miller ei aJ . 1975, Cunningham ei al , 1976), but nausea, 
vomiting, and transient fever have been described, as has severe utenne hyper- 
tonia (Felmingham et al , 1976) Oral prostaglandin is a promising drug, 
but Its place in the obstetric armamentarium has yet to be determined 

Intraamnlotic Corticosteroids 

Mati et al (1973) successfully induced labor in a small group of postmature 
patients b> injecting 20 mg of betasone into the amniotic cavity Similar results 
were obtained by Nwosu et al (1976) and Craft el al (1976), but very small 
numbers of patients were mvolved in these studies, and the technique must, 
at this stage, be considered expenmenial 

VERSION 

Version is a procedure designed to alter the polanly of the fetus m the uterus 
Three types arc usually desenbed — external, internal, and bipolar The latter 
two are almost never used nowadays in singleton pregnancies A descnplion 
of internal version of the second twin is included m Chapter 9 Before any type 
of version is carried out, an underlying cause for the malpresentalion should 
be sought 

EXTERNAL VERSION 
Indications 

1. Conversion of a breech to a cephalic presentation 

2. Conversion of a transverse lie to a cephalic presentation 
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Crileria for Safety and Success 

1. The abdominal wall and uterus must be relaxed The procedure should ne\er 
be attempted during a contraction 

2. The membranes must be intact and there must be sufficient fluid m the 
ammotic sac 

3. The maternal bowel and bladder should be emptied 

4. The presenting part is dislodged from the lower uterine segment and held 
above the pelvic bnm before version is commenced 

5. Excessive force must never be used 

Dangers 

1. Premature labor ' 

2. Cord prolapse 

3. Placental separation 


Technique for External Cephahe Version 

Before external version is considered, all obstacles to vaginal delivery must 
be ruled out 

1. The patient should be placed m a slight Trendelenburg position on a hard 
couch, with the bladder and bowel empty The obsteinaan should stand to 
the side of the patient 

2. Dusting powder is applied to the abdomen so that the obstetrician's bands 
may slide over the skin surface more readily 

wciiT SACROANTERIOR POSITION When the baby is in the nght sacroanterior 
position, the breech is dislodged from the lower uterine segment and drawn 
upward toward the left side of the mother’s abdomen with the lower hand At 
the same time the obstetrician’s other hand mtermiitenily and jerkily presses 
the head downward and toward the nght lower quadrant while the head is kept 
as flexed as possible so that the fetus performs a backward somersault (Fig 
10-lA) When the fetus reaches the transverse he situation, the fetal heart 
should be checked, and if this is less than BO beats per minute, no further 
version should be earned out If the fetal heart rale does not return to normal 
Within a minute, the possibility that cord traction is being exerted should be 
considered and attempts at version discontinued So far as is possible, the 
fetus should be allowed to turn of its own accord 
Altenialively, or if this method fails, an attempt should be made to rotate 
the fetus in a forward somersault maneuver {Fig 10-lB) This latter method 
has the disadvantage of bringing the umbilical cord over the cervix and in- 
creasing the danger of presentation or prolapse of the cord It carries the ad- 
vantages, however, of facilitating version by improving fetal flexion and reduc- 
ing cord traction 

The patient should be observed for 30 mm after alfempicd version for any 
evidence of bleeding or fetal distress If easy external version cannot be per- 
formed, the procedure should be abandoned No anesthesia should be given 
to facilitate external version for under these circumstances too much force is 
liable to be applied by the obstetncian 

The ideal time for external version is about the 34th week of pregnancy Be- 
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FIG 10-1 External cephalic versKM A Breech in right sacroanterior position is 
dislodged from lower tilerioe segment and drawn upward toward left 
side of mother s abdomen with obstetrician s right hand Simultaneously, 
the left hand jerkily presses head downward and toward right lower 
quadrant causing fetus to perform a backward somersault B External 
cephalic version by forward somersault method Head is kept well flexed 
to facilitate version Fetal heart should be checked when baby is m 
transverse position (half way) So far as possible baby should be allowed 
to complete the version by lU own limb movements Excessive force 
must never be used 


fore this time most breeches will turn spontaneously, and after this time version 
will become difficult About 75% of the breech presentations can be turned at 
the 34th week Although undoubtedly vertex delivery carries a lower feta! pen 
natal mortality than breech delivery, ii should be borne in mind that Ihe 
mortality from external version alone under anesthesia is about 2% 

TRANSVERSE LIE When a transverse he is present, external cephalic version 
should be attempted just before, or soon after, the onset of labor, proxided the 
membranes are intact 

LEFT SCAPULOANTERIOR POSITION In the casc of a patient with a fetus in the 
left scapuloantenor position the routine is similar to that for version of a 
breech 

1. The patient is placed in the supine position and the obstetrician stands at her 
side 

2 Dusting powder is applied to the abdomen 

3 The breech is grasped and drawn upward with the lower hand while the other 
band directs the head over the pelvic brim The head must be kept well flexed 

4 Fundal pressure is applied so that the vertex is pushed downward into the 
pelvis 


FORCEPS DELIVERY 

The obstetric forceps is an instrument designed to accelerate delivery of the 
infant The instrument consists of two interlocking parts whose blades, when 
assembled, form a cradle (cephalic curve) which surrounds the fetal head 
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curve 




I Pelvic I 

curve 

FIG lO-l The cephalic curve of the forceps is designed to encompass fetal head 
pelvic curve is designed to fit pelvic canal 


Below the blades are the shanks, lock, and handles The blades and handle 
are at an angle (pelvic curve) unless the forceps are designed for a special pur* 
pose (Fig 10 2) The forceps, properly used, is an indispensable instrument, 
and It is used in as many as 30% of vaginal deliveries (Barden 1P75) 

INDICATIONS FOR FORCEPS DELIVERY 
Prolongation of (he Second Stage of Labor 

There appears to be little doubt chat the longer the second stage of labor con- 
tinues, the more likely it is that the infant will become hypoxic The old 
rule was that the second stage of labor should be terminated after 2 hours m the 
primipara and after I hour in the roullipara This arbitrary lime limit is often 
shortened by as much as half in modem obstetrics, indeed many obstetricians 
intervene once progress ceases Intervention should be considered if the progress 
of labor stops, but the best interests of each mother and infant should be care- 
fully weighed before the obstetnaan embarks upon an operative delivery 
Although a low forceps ‘lift out’ may prevent the development of hypoxia 
m a fetus whose progress is arrested by a ngid perineum a midforceps rotation 
and extraction may even cause fetal dama^e^ the ve^ thin^ it is intended to 
prevent Thus, an easy outlet forceps procedure is desirable, but passage of a 
prescribed length of time may not be a strong enough indication for a mid 
forceps operation A potentially difficult mid cavitj forceps delivery often be- 
comes an easy low forceps delivery with the passage of 15 min, and provided 
the fetal heart rate is carefully monitored, such delay is permissible A poh^ 
of active management of labor will greatly decrease the number of poten- 
tially dangerous forceps deliveries 

Fetal Distress 

Evidence of fetal distress in the second stage of labor should be managed by 
prompt delivery of the infant The mode of delivery selected will depend on 
the station and position of the fetal head Prophylactic low forceps delivery 
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should be considered for fetuses in whom there is prior evidence of growih 
retardation or placental insufficiency 

Maternal Distress 

Any patient to whom the strain of the second stage of labor is truly deletenous 
should be delivered expeditiously Patients suffering toxemia, chronic hyper* 
tension, cardiac or respiratory disease, or other conditions m which strenuous 
exertion is dangerous should be delivered by forceps as soon as it is safe to 
do so 

ESSENTIALS FOR SUCCESSFUL FORCEPS DELIVERY IN A 
VERTEX PRESENTATION 

1. The fetal head must be presenting and engaged m the pelvis, and the exact 
position known 

2. The membranes must be ruptured 

3. The cervix must be fully dilated and retracted 

4 The bladder and bowel must be empty Catheterization is probably not neces- 
sary for a low forceps operation, but should be done prior to raidforceps 
application 

5. TTiere must be no obstruction at or below the feta! head This includes dis- 
proportion, pelvic tumors, etc. 

6. The forceps must be applied cephahcally — i e , each blade should come to 
lie over the appropnate parietal bone 

These conditions are founded on experience gained over many years by 
many obstetricians, anyone who ignores them does so at their own and their 
patients’ pen] 

TYPES OF FORCEPS DELIVERY 

Outlet Forceps * 

When the fetal head is in the ocapiioantenor position on the pelvic floor and 
visible at the introitus between contractions application is desenbed as an outlet 
forceps delivery This is usually an elective procedure 


Low Forceps 

The same as an outlet forceps except that some rotation is required This is 
usually an indicated procedure 

MIdforceps 

When the fetal head is engaged m ihe pelvis but has not descended to the 
pelvic floor, the operation is described as a midforceps delivery 

Rotation Forceps 

A mid-cavity forceps delivery in which the fetal head is rotated to the occipito- 
anterior position prior to applying traction is termed rotation forceps delivery 
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HighTorceps 

This term descnbes the application of forceps prior to engagement of the fetal 
head There is no place for this procedure in modem obstetncs 

TECHNIQUE OF FORCEPS DELIVERY 

The technique of forceps delivery is described m all standard textbooks of 
operative obstetrics, so a detailed description of technique will not be included 
here, but the procedure is illustrated in Figures 10-3 and 10-4 

Assessment 

Before an operative delivery is undertaken it is imperative to assess the situa 
tion carefully Other methods of management should be at least considered be 
lore attempting a midforceps extraction Aliemauve methods of management 
include watchful waiting, delay, oxyioan infusion vacuum extraction, and 
cesarean section and, in any individual case, one of these may be more ap- 
propriate to the situation Engagement of the fetal head is said to occur when 
the bipanctal diameter has passed through the pelvic inlet The most de 
pendent part of the fetal head will usually be at or just below the ischial spines 
It must be remembered, however, that when there is excessive caput or mold 
mg, the bipanetal diameter may lie higher than expected, and forceps delivery 
may not be the appropriate management 

Application 

If difUcuIty IS encountered with application of the forceps it is likely that 1) 
there is an unsuspected malpresentation (brow or mentoposterior face), 2) 
the cervix is not fully dilated, 3) the head is not engaged or 4) the position 
has been incorrectly diagnosed In all except the last case, further attempts at 
forceps delivery should be abandoned In the case of incorrect diagnosis of the 
posiiion of the fetal head, reapplication of the blades in the correct cephalic 
application wll solve the problem The same considerations apply to difficulty 
with locking the handles, if they do not come together easil> the situation 
should be reassessed The handles should never be forced to lock 

Tracbon 

The most important point in appl)ing traction is the correct positioning of the 
obstetrician operator When the patient is in the lithotomy position the direction 
of the birth canal — and therefore the direction m which the fetus progresses — 
IS caudal and backwards until it comes to the pelvic floor (Fig 10-5) The 
obstetrician should therefore be positioned on a low stool with his hands below 
the vulva, so that he is able to exert traction in these directions When the 
vertex is in the ocapitoantenor position, traction should be exerted in a down 
Ward and backward direction When the vertex is in the occipitopostenor posi 
hon the direction of traction is more horizontal Traction should be applied 
'vith only one hand, should be intermittent and should coincide with uterine 
contractions if possible The axis tracuon attachment is very useful for ensunng 
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A Choosing ihe left blade 




£ Gentle traction v,ith an eputotomy 
at crowning 

FIG 10-3 Low forceps delivery (Obs(e( 
Ltd 1969) 


S Applying the left blade 




F The correct cephalic application 
On the mento vertical line) 

•ICS Illustrated London, FAS Livingstone 


"S’l' but care must be taken not to use excesssive 
uentu u V' descended onto the pelvic Door some 

Siiri^of tiaction should be maintained, as this helps to maintain the 
attitude of Bexion and prevent extension of the episiotomy 

srimifor .ho”?? 5“”“'“' ‘ccction does not result in descent of the head, the 
omnK euSm , 1 ,.^ reassessed The usual cause of this will be one of the 
points cited m the foregoing section (Appheauon), but if no cause is apparent, 
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A Making a large episioionty before 
starting 



C Applying the right blade 



B Applying the left blade 


D Locking the rods and applying th 
handle 



c 


£ Traction, keeping traction rods 
parallel to the shank 



F As the head cron ns the forceps 
are held by handles and the head 
u lifted over the perineum 



Fig 10-4 Midforceps delivery (Obsteincs Illusirated London E&S Livingstone 
Ltd 1969) 
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FIG 1 ft-5 Line of traction for midcavity forceps delivery 


It IS reasonable to presume that cephalopelvic disproportion is the likely cause 
and to deliver the patient by cesarean section Under no circumstances should 
very strong traction be employed 


VACUUM EXTRACTOR (VENTOUSE) 

This instrument has become popular and in many parts of the world has largely 
replaced the forceps The idea of assisting delivery by applying a vacuun 
to the head of the fetus dates back to the early 18th century, but it was no 
until Malmstrom (1953, 1957) developed his instrument that its use becami 
widespread Many modifications of his instrument are now available, but eacl 
consists of three basic components suction cups, a vacuum pump, and < 
traction device 


EQUIPMENT 
Suction Cups 

There are usually three cups with different diameters The design of the cup i‘ 
such that when the vacuum is built up, the scalp fills the dome of the cup 
which is of larger diameter than the mouth of the cup (Fig 10-6). thus allow- 
ing traction to be used without detaching the cup The ‘ knob” on the cup is 
pointed toward the occiput to enable the operator to observe rotation 


Tractioa Device 

The original Malmstrom system (Fig 10-7) for creating the vacuum is quite 
adequate, provided the operator remembers to use the traction bar and not tc 
pull on the tubing The Bird modification (1969) placed the vacuum tube in 
the side of the knob while leaving the traction chain at the center, thus avoid- 
ing the problem of accidental detachment of the tubing This has been further 
modified (Fig. 10-8) 
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DiagrammaUc section of Malm 
sttom's vacuum extractor Malm- 
Strom T Acta Obstet Gynecol 
Scand 36 (Suppl 3) 5. 1957 


Vacuum Pump 

'Hie Simple hand pump \vith suction bottle and attached vacuum gauge (call- 
brated m kilograms per square cenbmeier), designed by Malmstrom is still 
largely in use The pump must be handled by an assistant, and various designers 
have produced foot-operated and hand operated pumps, as well as electric 
pumps, which may be used by the operator The simple vacuum system shown 
m Figure 10 7 is, however, perfectly adequate 

INDICATIONS FOR VACUUM EXTRACTION 

The vacuum extractor may be used m almost any circumstance in which forceps 
delivery is indicated However, it should not be used in a fa ce preseptatia n 
because of the danger of soft tissue damage, nor should it be used m acute fet al 
• distress i n the second stage of labor, when a forceps delivery can be completed 
much more rapidly 

In addition to the usual indications (or forceps application, the vacuum ex- 
tractor may be applied before full dilatation of the cervix, as in patients with 
flagging labor or severe cardiopulmonary disease The instrument should never 
be used unless the presenting head (not caput) has reached zero station Both 
Lange (1961) and Fjallbrant (1964) have demonstrated that high vacuum 
extraction is as obsolete as the higji forceps operaiion The only excepuon to 
this is Its use with a second twin 

TECHNIQUE 

The patient is placed in the lithotomy position General anesthesia is not only 
unnecessary but undesirable, as the patient’s cooperation is required Epidural 
or pudendal block is adequate The largest cup that the dilation of the cervix 
will allow IS selected The instrument should be assembled and the vacuum 
tested against the gloved hand If there are no leaks, the cup is then placed 
against the fetal bead as near the occiput as possible 
A finger is swept around the cup to ensure that no cervical or vaginal tissue 
ts trapped inside the cup Next, a vacuum of —02 kg/cm* is induced, and 
another check for interposition of maternal tissue is made Thereafter, the 
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FIG 10-7 The Malmitrom apparatus for cteaung vacuum 


FIG 10*8 13 rds modification ofthecupoftheMalmstrom vacuum ettracior wi 

traction chain and handle (Courtesy of AB Vacuum Extractor 
Gothenburg Sweden) Vacuum correction and tract on chain have bei 
separated 




vacuum is increased by 0 2 kg/cm’ every 2 mm uniil an effective vacuum of 
0 8 kg/cm* IS attained This vacuum may be induced more rapidly if delivery 
ts urgent, but the steps of 0 2 kg/cm* every 2 mm allow for maximum formation 
of artificial caput (chignon) inside the cup, and more rapid induction of 
vacuum often results in detachment of the cup when traction is applied 
Traction should always be at right angles to the cup, and should be applied 
siTichronously with utenne contractions If traction is not applied at nghl 
angles to the cup, the shearing force applied may be sufficient to cause detach 
ment of the cup If the head is in the midcavity of the pelvis an episioiomy ma> 
be necessary to ensure the correct angle of traction Traction is applied with one 
hand only, the fingeis of the other band being placed against the cup to ensure 
that the correct angle of traction is maintained 

ADVANTAGES AND DISADVANTAGES OF THE 
VACUUM EXTRACTOR 

The mam advantage of this instrument is that it may safely be applied before 
full cervical dilatation It is also very difficult to use excessive force, as this 
will result m detachment of the cup rather than maternal or fetal injury Trac- 
tion forces of more than 15 kg will result in detachment This is much less force 
than can be obtained, sometimes unwittingly with forceps (Donald, 1969, 
Chalmers, 1975) In cases of occiptioposienor or occipitotransv'erse positions, 
the fetal bead is allowed to rotate at whatever level it finds easiest Chalmers 
(1968) found that 30% of occjpjtopostcnor positions delivered by vacuum 
extraction did not rotate to oceipiloantenor Rotation is never forced The 
absence of forced rotation decreases the incidence of vaginal lacerations, be- 
cause the diameter of the presenting part is not increased as with the forceps 
The mam disadvantage is the len^h of time (6-8 mm) it takes to obtain 
the optimum pressure Many complications such as scalp detachment, annular 
detachment of the cervix, and subgaleal hematomas were atfnbuted to this 
instrument when it first came into vogue Provided the following precautions 
arc observed, these problems should not arise 

1. The cup should never be left on the fetal head for more than 30 mm If 
delivery has not occurred by this time, further efforts are unlikely to be suc- 
cessful (Chalmers 1975), and prolonged application of the vacuum may result 
m scalp necrosis 

2 The vacuum should never be used when the fetal head is above the pelvic 
iwa? 

3. ^Vhen the cup has been positioned on the fcml head, a careful check should 
be made for inadvertent inclusion of maternal tissues 

4. Traction should be applied only dunog contractions and should always be at 
nght an^es to the cup 

CESAREAN SECTION 

indications 

It IS customary to list the indications for cesarean sections as maternal or fetal 
but as the interest of mother and fetus may coincide (fetopclvic disproportion) 
or «)nJ3ict (prolonged rupture of membranes with fetal distress) the) are here 
listed Without this division 
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1. Cephalopetvic disproportion Cesarean section is used in this situation after 
adequate trial of labor m vertex presentations 

2. Previous cesarean section When the indication is still present, repeat ce- 
sarean section IS indicated — eg, fetopelvic disproportion In the United 
States the practice of “once a section always a section” is usually followed 
However, when the indication for the cesarean section is no longer present, 
a tnal of labor may be considered Myomectomy scars that extend into the 
utenne cavity and hysterotomy scars arc sometimes indications for cesarean 
section 

3. Acute fetal distress Cesarean section is indicated when rapid atraumatic 
vaginal delivery is not feasible Among such situations, of course, are pro- 
lapsed cord, and abruptio placentae 

4. Chrome fetal distress Signs of fetoplacental detenoration when conditions 
are not favorable for induction of labor are indications for cesarean section 
This applies particularly to patients with diabetes mellitus, rhesus iso- 
immunization, the elderly primigravida, and the patient with a poor ob- 
stetric history 

5. Failed induction If there is an indication for induction of labor, the 
physician should be prepared to deliver the patient by cesarean section, 
should the induction fail 

6. Placenta previa All but very minor grades of placenta previa should be 
delivered by cesarean section 

7. Pelvic tumors It a pelvic tumor obstructs delivery, whether the tumor is of 
utenne or ovarian origin, delivery by cesarean section is indicated 

8. Malpresentations For details see Chapter 9 

9. Intrautenne infection See Chapter 4 

10. Previous gynecologic surgery A history of repair of either vesicovaginal 
fistula or stress incontinence is indication for cesarean section 

11. Vaginal septums If these cannot be stretched or resected, cesarean section 
should be performed 

12. Carcinoma of the cervix discovered m late pregnancy 

13 Herpetic vulvovaginitis This is an indication for cesarean section, unless 
the baby is dead or the membranes have been ruptured for 4 hours or 
longer 

TYPES OF CESAREAN SECTION 

The types of cesarean section currently in use are presented m Table 1 0-2 Each 
IS described in detail m standard textbooks of operative obstetrics, so a detailed 
description will not be included here 

CHOICE OF ANESTHETIC 

General anesthesia is always hazardous, particularly when the patient is or has 
been m labor, and/or has eaten recently Aspiration of acid stomach contents 
may occur in spite of nasogastnc aspiration and skillful, rapid endotracheal 
intubation Administration ol antacids every 2 hours during labor will prevent, 
or minimize, the effects of such aspiration {Crawford, 1972) Antacids should 
always be given if cesarean section is to be performed under general anesthesia 
Both spinal and epidural anesthesia arc adequate and, indeed, very satisfac- 
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tory Local jnfiltration alone has been used successfully but is recommended 
only in cases of dire emergency when anesthesia is unavailable Indeed, it will 
often take longer to infiltrate the vanous layers than to seek out an anesthetist 


POSITION 

The unportance of the supine hypotensive syndrome is stressed in Chapter 
3 and 9 When the loss of vasomotor tone associated with anesthesia is added 
to the effects of caval compression, the effective blood flow m the uteroplacental 
circulation may be greatly decreased and the fetus severely depressed To ob- 
viate this the patient should be positioned on the operating table with a 15° 
wedge under her right side Infants delivered by cesarean section performed in 
the tilted position have a lower incidence of poor Apgar scores (Crawford, 
Barton, Davies 1972) 


CHOICE OF INaSION 

A longitudinal midline, or paramedian incision or a transverse Pfannenstiel in- 
cision can be used The transverse incision is more tedious but has iiuny ad- 
\antages over the midlme incision Wound dehiscence is very rare with a 
transverse incision, and the incision is less painful a factor that encourages 
coughing and ambulation Exposure is also perfectly adequate The only dis 
advantage, other than the slight increase in operating time, is that on occasions 
repeat cesarean section may be quite difficult A Pfannenstiel incision should 
not be used for an emergency cesarean section or in any situation where a low 
vertical or classic section may be required 

COMPLICATIONS 

Hemorrhage is the most common operative complication Brandt (1966) has 
shown that the average blood loss during cesarean section IS about WOO ml 
so blood should always be a\adablefor rapid transfusion 

Postoperative febrile morbidity can ^ expected m 33% of cases (Jones, 
1976) Apart from endometntis, unnary tract and respiratory infections are 
common Senous pelvic infections with or without secondary hemorrhage may 
develop (Fig IB-9) and their management has been discussed in Chapter 4 
Wound infections arc more common m emergency cases, as are wound de- 
hiscences requiring resuture Thromboembolic disease is 12 times more likely 
to occur following cesarean section than vaginal delivery The prevention 
early diagnosis, and treatment of this potentially fatal complication have been 
discussed in detail (Ch 4) 

Although cesarean section has become a very safe operation in terms of 
maternal mortality, the mortality is still much higher than that expected from 
vaginal delivery More and more cesarean sections are being done strictly for 
fetal indications, often in circumstances in which the mother would be much 
better served by a vaginal delivery (amnionitis, prolonged rupture of mem 
brancs), so we can expect some increase in maternal morbidity The case for 
prophylactic antibiotics in cesarean section is unproved The general consensus 
appears to be that they arc not indicated 
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cesarean section (Courtesy ur k c 




VAGINAL DELIVERY vvllva..- — 

The dictum of “once a section reSat°«sorean section is 5-10 times 

ever, the maternal morbidity In addition the incidence of scar 

higher than that following vaginid *live0 1 (1-3%), and f 

rupture following lower segment ,he results are n°‘ “ 

rupture of a low transverse scar shoul . j^rations have lead some 

trous as tf there IS rupture of a c asMC sea ^ Th.^ ,s per- 

obstetncians to allow tnal of labor following 
missible provided the following -„ 3 rean section 

1. The patient has had only one pre longer present 

2. The mdication lor the previous operation “"f, ^ „( rupture following 

3. The scar is of the low 's^^O’Driscoll 1966] ) 

the classic operation is approiimately o n » i 

4 Facihues are available for imrnediate laparotomy 

5. Two units of compatible blood are avadrtle 

6. The patient is carefully ““"S'!,, ‘uess^ sudden cessation of rontractions. 

Sign of impending rupture IS fetal . ’ jia may also be noted ) 

and tenderness over the scar > laparotomy (Oxytocin sho 

Any delay in labor is managed by prompt lap 

never be used) . fennsdvp^arv 

i. The second stage of labor ts shortened if ncccssaiy 


® i^Of 

.0 . UMHaomicms itssocurm, wnn MSMrutATnro ossxBrmcs 


, The integnty of the scar is cbecl.ed immediately after delivery by manual 
exploration of the uterine cavity 
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' Postpartum Emergencies 

Timothy C. F. O'Connor, Denis Cavanagh 


Behold how great a matter a little fire klndlelht 
The Epistle of St James III 5 


Postpartum hemorrhage is defined as blood loss in excess of 
500 ml following delivery It is called primary postpartum 
hemorrhage when it occurs within 24 hours of delivery, and 
secondary when it occurs after this time 


PR»tARY POSTPARTUM HEMORRHAGE 

This type of hemorrhage is usually described as atonic or i 
traumatic It is, hov-cver, possible and even common for both i 
forms to occur in the same patient | 

ATONIC POSTPARTUM HEMORRHAGE 
Invention 

1. The incidence of postpartum hemorrhage may be reduced 
and Its effects vnll certainly be less senous il anemia is 
recognized and treated in the antepartum penod 

2. Certain patients, by virtue of previous history, medical con- 
ditions, or complications of pregnancy, lalwr, or delivery 
are particularly prone to herooiih^e fsce Table Jl-lJ 
Such patients should have two units of blood typed and 
cross matched during labor, oxytoan or ergonovme (Meth- 
ergine), or both, should be given with the delivery of the 
antenor shoulder, and an anesthetist should be on hand 
until the third stage of fabor has been completed 

3. An intravenous infusion should be started in all labonng 
patients but this is cspeaally important when postpartum 
hemorrhage is likely 

4 The infant should alwajs be delivered slowly 
S. The third stage of labor should be conducted in the proper 
manner Improper conduct of this stage of labor contnbutes 
to excess blood loss The traditional method of waiting for 
signs of separation of the placenta (lengthening of the cord, 
change m size and shape of the uterus, and a gush of blood) 


Chapter 11 



TABLE 11'1 Condlllorii that Predispose to Postpartum Hemorrhage 



Condlltona 

Antedating pregnancy 

Arising during pregnancy and labor 

Previous postpartum hemorrhage 

Placenta previa 

Grand multiparity 

Abrupllo placentae 

Fibroids 

Multiple pregnancy 

Idiopathic thrombocytopenia purpura 

Polyhydramnios 

Von Wlllebrands disease 

F^ecipitats labor 

Leukemia 

Prolonged labor 

Chorfoamnfomtls 

Forceps delivery 

Cesarean section 

General anesthesia 

Mismanagement of third stage of labor 
Acute coagulation defect 


wthout giving any oxyiocics has, m many centers, been replaced by a more 
active management Two acceptable methods are the Pasiore and the modified 
Brandl*Andre\\s maneuver The essential feature of these methods is that no 
manipulation is done until the uterus »$ firmly contracted Oxytocin is usually 
given pnor to delivery of the placenta by either of these methods 

MODIFIED BRANDT-ANOREWS M£THCH> (Fig 1 M) 

A« Clamp the umbilical cord close to (he vulva immediately after delivery of 
the infant 

D. Place the left hand on the uterine fundus but do not massage jt 

C. When the uterus becomes firmly contracted, place the fingertips of the 
left hand between the symphysis and the fundus With the other hand, 
grasp the cord clamp firmly 

D. Elevate the fundus with the left hand while applying gentle traction on 
the cord in a downward and backward direction to deliver the placenta 

While using controlled cord iraciwn (o deliver the placenta, the most 
important thing to remember is not to use traction until the uterus is well 
contracted, or acute inversion of the uterus may result (see Ch 3, Shock) 

6. The cervix and vagina should be inspected for lacerations after every delivery 
In addition, the uterine cavity should be ramually explored after all operative 
deliveries other than outlet forceps, and also when (here is any doubt about 
the integrity of the placenta, without wailing for the patient to start bleeding 

7. Even after delivery of the placenta the patient should be kept under careful 
observation for 2 hours m the delivery suite This period is so important that 
It has been named the fourth stage of labor 

Management 

Once excessive bleeding occurs, it is important to rnove quickly to minimize 
blood loss If the placenta is still in Mere and not readily removable by one of 
the methods described above, manual removal should be done rapidly, prefer- 
ably with the patient under general anesthesia 





Gentle 

cord 

traction 


FIG I Ul Brandt Andrews maneuver Pressure is applied at junction of upper 
and lower uterine segments with the lingers of the nghc hand m a 
backward and slightly upward direction Meanwhile, gentle cord trac- 
tion with the left hand results m delivery of placenta (Redrawn from 
Greenhill JP Obstetrics I2th ed Philadelphia NVB Saunders J960) 


TECHNIQUE OP MANUAL REMOVAL Or THE PLACENTA 

A. nie cord is held taut with the left hand while the nght hand follows it up 
through the cervical canal to its insertion on the fetal surface of the placenta 

B. The left hand is now placed on the abdomen grasping the fundus of the 
uterus through the abdominal wall The uterus is pushed downward and its 
stability maintained while the fingers of the right hand seek the place of 
separation at the lower margin of the placenta 

C The placenta is now separated through the spongy layer of decidua by a 
sawing motion of the right hand (Fig 1 1-2) 

D. When the placenta is completely separated, it is slowly withdrawn, after 
awaiting contraction of the uterus over the exploring hand 

E, Every time a placenta ts delivered, whether spontaneously or manually, it 
should be carefully inspected to ensure that it ts complete and that a suc- 
ccntunatc lobe has not been retained m the uterus Unfortunately, evidence 
of the latter is easy to miss and the lobe may only be found on very careful 
utenne exploration 

El- .4j pvw.vsM’/Jj ,roftW.vasvf4 

for lacerations after the delivery of the placenta Re inspection is indicated 
w ben bleeding persists m the presence of a firm uterus 

If bleeding persists despite oxytocin administration the uterus is elevated 
by seizing the corpus through the abdominal wall and compressing it against 
the vertebral column The left hand compresses the fundus while the lower 
utenne segment and cervix arc compressed between the encircling thumb and 
fingers of the nght hand (Fig 11-3) Apart from the effect achieved by com- 
pression of the uterus, the utenne veins arc straightened by elevation reducing 
congestion of the utenne sinuses This method is not satisfactory in Ihe obese 
patient If the uterus enlarges with clots despite compression, these should be 
expressed and the uterus regrasped and held upward as previously described. 

If bleeding persists despite the measures desenbed, bimanual compression 
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FIG 112 Manual removal of pla 
centa A sideways sawing 
motion of the hand from 
the wrist is used to sepa 
rate the placenta fror ‘he 
uterine wall 


of the uterus should be tried (Rg 11-4) If after 5 mm of compression a 
tendency to h}potonicily is still present, the postenor wall of the uterus should 
be massaged by the abdominal hand while the fist m the antenor fornix mas 
sages the antenor utenne wall by a gentle pronation supination movement So 
long as adequate compression is mamtained and adequate blood replacement is 
earned out, the patient is safe If hypotonia persists after 30 mm of compression 
combined with oxytocics, further steps must be considered to halt bleeding 
Packing the uterus is a procedure that is rarely used m modem obstetnes 
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Compression against 
\ertebral column 


i 



FIG H-3 Dickinson’s method of contfoHmg postpartum hemorrhage The uterus 
u elevated with the right hand Compression of the uterine arteries » 
efTected by the fingers of the right hand encircling the cervix while the 
corpus 15 compressed agaiost the vertebral column 


FIO IM Bimanual compression of uterus Uterus is compressed between the 
clenched left fist m the anterior fomix and the right band placed on the 
patient's abdomen. 
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Expenence is required to pack a uterus properly, and the procedure itself is 
not without hazard, and it has been condemned by many obstetricians as un- 
physiological It has been claimed that tt contributes to utcnne atony, causes 
infection, and may delay diagnosis of uterine rupture Nonetheless, it may, on 
rare occasions, be a life-saving procedure (Hester, 1975) However, it may 
be suctxssful only as a temporary measure 

PROCEDURE FOR PACKING THE UTERUS Fifteen to 20 yards of dry, sterile gauze 
are used The left hand is positioned inside the uterus and the gauze fed to the 
fingers with a utenne packing forceps (Fig 1 1-5) The fingers of the left hand 
are used to pack the ulcrus firmly, starting at the cornua and working down- 
ward It IS important to ensure that the (undus of the uterus is reached The 
vagina should also be packed The patient should be given antibiotics and a 
Foley catheter should be inserted The pack, if successful, should be removed 
after 12-24 hours 

Because of the technical difficulty associated wth uterine packing, vanous 
serai-automatic packing devices have been designed, but these arc rarely avail- 
able when needed (Torpin 1941 ) 

Other methods of treating uterine atony unresponsive to oxytocics include the 
instillation of heated solutions into the uterus and the use of a gravity suit 
(Fnbourg, 1973, Burdick, 1975) 

If these measures fail to arrest significant hemorrhage and there is no evi- 
dence of trauma to the lower genital tract, laparotomy should be performed 
Hysterectomy may be the only way to control the hemorrhage, but the effect 
o! internal ihac artery ligation may be tned first, if the patient is anxtous to re- 
tain her childbeanng potential (O’Leary and 0 Leary, 1966, Burchell, 1968) 

Any patient who has persistent postpartum hemorrhage should have coagu- 
lation studies performed to exclude the presence of an underlying acute coagu 
lation defect The investigation and treatment of this entity has been discussed in 
Chapter 2 


FIG 11-5 Packing the uterus The left hand serves as a cervical speculum while 
the uterus is tightly packed wlih gauze, with the aid of utenne packing 
forceps The procedure IS rarely necessary 
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•RETAINED PLACENTA' WITHOUT BLEEDING 
Uterme Atony 

Failure of the uterus to contract well enough to detach and expel the placenta is 
known as uterine inertia It is usually accompanied by hemorrhage sooner or 
later TTie effect of oxytocics may be tned, but if these fad, manual removal 
of the placenta should be performed The longer the placenta remains m the 
uterus, the more likely the patient is to bleed Most obstetncians accept 30 
min delay as the cntenon for intervention, and many would intervene before 
this Because manual removal tends to increase the total amount of third stage 
bleeding in some patients, a delay of 30 mioutss is reasonable 

Contraction Ring 

This situation may occur following excessive handling of the uterus usually after 
the administration of oxytocics The lower half of the uterus contracts strongly, 
trapping the placenta above it Hemorrhage is not usually a feature of this con 
dition The contraction nng may relax spontaneously, and there is no emergency, 
provided the patient is not bleeding Alternately, inhalation of amyl nitnte may 
be used to relax the nng. If manual removal of the placenta becomes necessary, 
deep general anesthesia will usually be effective 


Morbid Adherence of (he Ptaceofa 

Although this IS an intrapartum complication it is best dealt with here because 
of Its tmphcation for postpartum hemorrhage Morbid adherence of the placenta 
IS a rare occurrence Some degree of adherence occurs once in every 2000 
deliveries Three types are recognized 

1. Placenta accrcta The placenta is pathologically adherent to the myometrium 
because of paucity or absence of underlying decidua 
2 Placenta incrcta The placenta mvadcs the uicnne muscle 
3< Placenta percreta The invasion reaches ibe serosa of the uterus, and may 
cause utenne rupture 

Previous injury to the endometrium caused by trauma infection, or surgery, 
and placenta previa are the main etiologic factors In a case of complete 
placenta accreta, there is no bleeding in the third stage of labor until an 
attempt is made to remove the placenta Partial placenta accreta causes early 
Aemofnhage fnrfrecf, ftgmorrfrjgg msty fre ftmwmn' The presemre d f^sc^ts 
accreta is revealed when an attempt is made at manual removal of a retained 
placenta thought simply to be the result of utenne atony Because vigorous 
attempts to separate the placenta may result in extreme hemonbage or in 
uienne perforation, complete placental removal should only be accomplished 
if It can be done gently Otherwise, hysterectomy is the only safe treatment 

traumatic POSTPARTUM HEMORRHAGE 

If bleeding persists m spite of a wcU-coniracted uterus the cause is most likely 
to be traumatic There may be lacerations of the penneum, vagina, cervix, 
or utenne wall Pelvic hematomas should be borne m mind when the condition 
of the pauent is worse than the amount of blood loss would seem to warrant 
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Permeal Lsceratiom 

Four degrees of penneaJ laceration arc generally recognized 

1. A first-degree tear extends through the and superficial tissues to the 
muscle 

2. A second-degree tear extends into the perineal muscles 

3. A third-degree tear extends through the penneal muscles and the anal 
sphincter 

4. A fourth-degree tear extends through the anal sphincter and involves the 
anterior v.all of the anal canal or rectum 

First- and second degree lacerations are not actual emergencies The more 
extensile tears urll be discussed Considerable blood loss and possibly shock 
may result from a severe penneal laceration Blood loss in excess of 500 ml 
should be replaced and the laceration carefully repaired in layers 
Even when blood loss is not excessive, lacerations involving the rectal 
sphincter lequire immediate and careful repair When these arc neglected, fecal 
incontinence is a common sequel The belated repair of a complete tear or 
fccal fistula yields a success rate infenor to that with a carefully performed 
pnmary closure The following steps are required m repair of a fourth degree 
laceration 

1. After the placenta is delivered, the vagina and penneum are washed 
thoroughly with aniisepiic solution The patient is kept in the lithotomy 
position 

2. The rectal and anal mucosa is closed with interrupted sutures of 3-0 chromic 
catgut This IS reinforced utth a la>er of interrupted Lembert sutures of 2*0 
chromic catgut taken through the rectovaginal fasaa and tied on the penneal 
aspect of the laceration 

3. The retracted ends of the tom anal sphincter are situated at about the 10 
and 2 o’clock positions They are grasped with Allis tissue forceps, pulled 
upward, and held together in the midline Tn this position they are approxi- 
mated wth miemipied 2-0 chromic catgut sutures taken through the muscle 
and Its fascial sheath One retention suture of nylon may be taken through 
the thin subcutaneous tissues and external anal sphincter to provide further 
rcmforcemcot but usually is not necessary 

4. The levator an! muscles are approximated in the midJme with a few 2-0 
chromic catgut sutures 

5. The deep and superficial transverse penneal muscles are approximated with 
mterrupted 2 0 chromic catgut sutures 

6 The vaginal mucosa is closed with a continous suture of 2-0 chromic catgut 
on an atraumatic needle Great care must be taken to ensure that the highest 
‘bite" IS taken abose the apex of the vaginal laceration (If the laceration 
extends high in the vagina, it will be found more convenient to start the 
closure of the vaginal mucosa before approximating the permeal muscles ) 
7. The penneal skin and subcutaneous tissues are closed with a subcuticular 
suture of 3-0 chromic catgut 

In the postpartum penod a low-residue diet should be given for 7 dajs A 
stool softener such as dioctyl sodium sulfosuccmate (Colace) is given at night 
No enemas should be given 
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VBgtoal Lacerations 

Senous vaginal lacerations are mote common m women on whom operaU\c 
rotations and midforceps delivery have been performed The possibility is re- 
duced by the timely performance of an adequate episiolomy 
Bleeding points should be ligated and the lacerations closed v,ith 2-0 
chromic cat^t sutures The repair of sulcus tears requires good exposure 
Lacerations m the region of the urethra and clitons should be repaired with 
3-0 chromic catgut Bleeding from vaginal vancositics is controlled with pack- 
ing When bleeding is severe and the site of the laceration cannot be visualized 
adequately, the vagina should be tightly packed with a large gauze roll It 
should be appreciated that vaginal packing may enlarge the laceration, so the 
patient must be carefully observed for evidence of shock while the pack is in 
place After about 3 hours, the field will usually be dry and the laceration can 
easily be closed 


Cervical Lacerations 

Good lighting, an assistant, vaginal retractors, at least three sponge holding 
forceps, and an adequate supply of gauze swabs are all necessary for repair 
of a cervical laceration 

The cervix should be pulled down using two sponge holding forceps These 
may be “leap-frogged* over one another all around the cersix to ensure that 
a laceration is not missed 

Another useful method of detecting a cervical laceration when it cannot be 
visualized has been desenbed by Graber and ORourke After delivery of the 
placenta, the hand is introduced into the vagina, and the uterus is pushed 
upward into the pelvis The middle finger is introduced into the cervical canal 
for about 2 cm, and the index finger is placed over it on the vagina! aspect of 
the cervix so that the cervical tissue lies between them The fingers, maintained 
m this relationship to one another, ate swept slowly around the cervix in a 
counter clockwise direction until the 6 o’clock position is reached The position 
of the fingers is now reversed, the index finger being mside the canal and the 
middle finger outside The counter-clockwise sweep is continued to the 12 
o’clock position It a laceration of the cervix is present, the sweeping fingers 
will meet at the site of the defect (Fig 11 6) The most common sites for 
cervical lacerations following delivery arc m the 3 o’clock and 9 o'clock posi 
lions They arc rclattvcly rate cu the antccvoc Up of the cervtx 

It should be remembered that the purpose of sutunng a cervical laceration 
IS to stop hemorrhage Therefore, sutunng a laceration that is not bleeding 
may be unwise because the cervix is often edematous and fnable and the 
sutures easily cut through the tissues and may actually cause hemorrhage 

The laceration should be sutured with interrupted 2-0 chromic catgut on an 
atraumatic round bodied needle The first suture should be placed above the 
apex of the laceration, but if visualization is diflicult, it is often easier to place 
the first suture at the base Then with gentle traction on the first suture, guided 
by a finger inside Ihe cervjx, the remaining sutures may be placed in ascending 
fashion If difficulty is encountered because the sutures are curling through the 
cervix, hemostasis may be often secured by placing sponge forceps on the 
lacerated edges 
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Cervix 



riG 116 Detection o{ a, cervical laceration by palpation The index and middle 
fingers meet at the site of a laceration 


PELVIC HEMATOMAS 

The development of a postpartum pelvic hematoma is not uncommon and oc 
casionaily may be of such magnitude as to result in hemorrhagic shock 
Hematomas do not necessarily denve from lacerations of the birth canal 
or episiotomies They are usually the result of damage to a vessel wall without 
laceration of the overlying tissues This trauma may result !) from pressure 
of the presenting part on the pelvic structures during the course of normal 
labor, 2) from forceps manipulation 3) from excessive external fundal pres 
sure on the uterus, or 4) from paracervical or pudendal anesthesia 

The apex of an cpisiotomy incision should be checked immediately after 
repair to ensure (hat a hematoma is not forming 

All hematomas should be evacuated to avoid infection and subsequent 
abscess formation A dissectmg hematoma can often be controlled by placing 
a 1 0 chromic catgut suture above the apex of the hematoma This suture should 
be placed deeply, with a finger in the patients rectum to avoid injury to this 
structure An acute coagulopathy may be the causative factor in susceptible 
cases (sec Ch 2 Clotting Disorders m Pregnancy) 

Usually pelvic hematomas develop insidiously with the gradual extravasation 
of blood into the pelvic tissues The condition should always be suspected m 
patients who complain of increasing pelvic and penneal pain following delivery 
Often such pain is accompanied by sudden inability of the patient to void after 
she has done so easily earlier This is practically pathognomonic of pelvic or 
vulvar hematoma The diagnosis is readily made on vaginal or rectal examma 
tion In a recent study of the subj^ Pien described three main sites of oc 
currence in relation to the fasaal anatomy of the pelvis (Fig 1 1 7) 
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FIG 117 Types of peJvic fascia Pelvic hematomas may be classified as mtra 
fascial, suprafascial and subpentoneal 


Vulvar Hematoma 

Following delivery, the patient complains of increasing pcnneal discomfort 
and pam At first no abnormalit) may be apparent, but later the area becomes 
tense and ecchymouc If the patient is in shock adequate blood replacement 
should be earned out 

No time should be wasted m attempts at aspiration If the tense, snoHen 
area appears to be associated sMth an episioiomy, the latter should be broken 
down and the hematoma ‘evacuated ’ If there is no obvious laceration, the 
skin over the mass should be incised and the blood clots evacuated Any 
bleeding vessels that arc visible should be ligated After bleeding has been con- 
trolled, all cavities should be obliterated, using deep mattress sutures of 1-0 
chromic catgut on an atraumatic needle When hemosiasis has been allamed, 
the vaginal mucosa and vulvar skin are approximated with intemipted sutures 
of 2-0 chromic catgut In general, the application of a large gauze pressure 
dressing is to be preferred to gauze packing of a vnilvar hematoma cavity A 
T-bmder may be used to help maintain pressure 

Because there is a tendency for Tcflcx rcicniion of unne to occur, it is usually 
advisable to insert a self retaining catheter for at least 24 hours 

Vaginal Hematoma 

The complaint of progressive pelvic pam should prompt vagina! and rectal 
examination On vaginal examination, the tender fluctuant mass indicating the 
presence of a hematoma is palpable below the mucosa 

A longitudinal incision is made over the mass, and ihe hematoma evacuated 
Any obvious bleeding points should be ligated and the hematoma cavity lightly 
packed with oxidized cellulose (Oxyccl) gauze Tight packing of the cavity 
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should be avoided because of the excessive Inability of the walls A tight gauze 
pack should be inserted into the vagina to gne adequate tamponade A Foley 
catheter should be inserted into the bladder Both the vaginal gauze pack and 
the Foley catheter are removed after 24 hours 


Retropentoneal Hematoma 

Extension of a cervical laceration into the lower uterine segment may result 
in retropentoneal hematoma, which may also occur in pnmiparas after a spon- 
taneous labor Bleeding is usually due to the injury of the uterine or other 
branch of the antenor division of the hypogastric artery but may occur from 
an unligated vessel at the apex of the episiotomy 

This condition should always be suspected in a patient who shows evidence 
of shock in the absence of significant external bleeding The diagnosis can be 
made on pelvic examination from the finding of a tender mass in the region of 
the broad ligament 

Senal hematocrit estimations are useful in following patients in whom retro- 
pentoneal bleeding is suspected 

When evidence of hemorrhagic shock is present the patient should be ade- 
quately transfused and a laparotomy should be performed as soon as possible 
At operation, the hematoma may be found to extend upward to the level of the 
kidney The pentoneum should be incised and the hematoma evacuated If 
It IS not possible to identify a definite bleeding point, the operator should 
proceed to ligate the anterior division of the hypogastnc artery on the affected 
side The procedure is earned out also on the opposite side since the anasto- 
mosis between these two vessels is very great An attempt should be made 
to ligate the hypogastnc artery below the level of the postenor division because 
sloughing of (he buttocks has been reported in a few instances However, time 
should not be wasted to achieve this refinement m a patient in hemorrhagic 
shock 

In patients with marked retropentoneal extravasation, the anatomic structures 
are often diSicult to identify, and great care must be taken to ensure that the 
ureter is not ligated In a few instances the extravasation may be from the 
ovanan vessels, if so, these should be ligated rather than the hypogastnc arteries 


SECONDARY POSTPARTUM HEMORRHAGE 

Secondary postpartum hemorrhage is often due to retention of placental frag- 
ments or blood clot (Fig 11-8) It may also be caused by estrogen withdrawal 
when estrogens have been given “to suppress lactation *’ Frequently, it is 
associated with pnmary postpartum hemorrhage and febnie morbidity (Rome, 
1975) 

Bleeding may be heavy, and treatment consists of blood replacement and 
utenne curettage Great care must be taken not to perforate the uterus, which 
is often soft Perforation may occur in as many as 3% of cases, and if it 
should occur, laparotomy becomes necessary (Dewhurst, 1966) Oxytoan 
should be given pnor to and dunng curettage to render the uterus firmer be- 
cause of this danger, and because the placental fragments are often very ad- 
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FIC 11 8 Postpartum hemorrhage Retattted Ussue demonstrated on sonogram 
This requires surgical evacuation 


herent Curettage is usually effective even if no placental tissue is recovered 
Uterine packing or hysterectomy are only very rarely necessary 


INJURIES TO THE URINARY TRACT 

With the disappearance of heroic efforts to achieve vaginal delivery at whatever 
cost, senous bladder injury with or without fistula formation is burning very 
rare Nonetheless the appearance of blood stained unne dunng labor or fol 
lowing delivery may give cause for concern Such cases are best treated by 
continuous bladder drainage unul the unne has cleared 

Vesicovaginal fistulas may be caused by pressure necrosis of the neck of the 
bladder as a result of prolonged labor or direct instrumental trauma In the 
former case, the fistula may take a week to become apparent, in the latter, it 
wiU be evident almost immediately In either case, the patient will complain 
of total incontinence of unne The diagnosis is confirmed by speculum or digital 
examination If necessary methylene blue dye may be instilled into the bladder 
to aid visualization 

The patient should be managed by continuous gentle suction drainage of the 
bladder and encouraged to he m the prone position Unnary antiseptics should 
be employed and frequent unnary cultures obtained With this regimen many 
fistulas close spontaneously Operative repair becomes necessary if spontaneous 
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closure does not occur by 3 months after delivery and should not generally be 
attempted before this tune 


INJURIES TO THE PELVIC GIRDLE 
SYMPHYSIS PUBIS 

The symphysis pubis may rupture partially or totally Rupture may be spon- 
taneous or traumatic, and may occur before or during labor The condition is 
frequently associated with operative delivery 

The patient may hear a crack or notice a bursting sensation at the time of 
rupture Pam over the affected pint, radiating down the thighs, is common, 
and difGculty with ambulation is present to a greater or lesser degree The 
diagnosis is made by feeling the wide gap between the pubic bones and is 
confirmed by x-ray films It is important to check that no damage to the sacro- 
iliac joints has occurred Treatment consists of rest until the pain has subsided 
If pain IS sciere, local anesthesia may be injected around the joint If spon- 
taneous healing does not occur, orthopedic surgery may become necessary 
‘ Separation of the Symphyses” is a more common condition It usually occurs 
dunng the third trimester and its onset is gradual The mam problem then 
becomes ambulation during the remainder of pregnancy This and the pam 
can be greatly alleviated by bed rest and the use of a broad, tight belt that 
snugly encircles the trochanters The latter is especially valuable for mild cases 
late in pregnancy, permitting comfortable ambulation Also, its use even while 
the patient is at bed rest increases comfort and hastens healing 

COCCYX 

The coccyx is bent backward at delivery, and if the sacrococcygeal joint ts 
ankylosed, the coccyx may fracture The crack of the breaking bone is often 
clearly audible at delivery, and the diagnosis can be confirmed by eliciting 
crepitus and pain on movement of the coccyx The patient usually complains 
of tenesmus and has to support her weight on either trochanter when sitting 
Treatment consists of infiltration of local anesthesia, analgesics, local heat, and 
bed rest If spontaneous healing does not occur m 6 months, orthopedic surgery 
becomes necessary 


MATERNAL OBSTETRIC PARALYSIS 

This name is given to a rare lower limb paralysis that may occur during or 
just after labor It takes the form of “drop foot, ' and the incidence is between 
1 2000 and 1 6000 (Cole 1946) There has been much debate m the past 
about the cause of this lesion, and three possible causes arc ated 
1. Damage to the Lumbosacral Trunk This large nerve trunk passes over the 
ala of the sacrum, and at the pelvic bnm only weak fascia and peritoneum 
protect it from the fetal head Direct damage to the posterior fibers of this 
nerve trunk will produce a drop foot Many cases of drop foot occur follow- 
ing forceps delivery or following spontaneous delivery of a large infant 
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2 , Lumbar Disc Protrusion O Connell (1958) pointed out that fiimfpcases of 
so-called drop foot also had weakness of the quadriceps and- oftier muscle 
groups whose nerve supply is not denved from the lumbosacral ^runk 

3. Damage to Nerves Outside the Pelvis Pressure on the common peroneal 
nerve as it winds around the neck of the fibula can produce a drop foot 
syndrome Such pressure may be produced by improper positioning of the 
patient m stirrups or leg holders 

CLINICAL PICTURE 

Symptoms may present themselves in late labor, usually pain shooting down 
the aiTected leg, made worse by contractions More commoni}, symptoms first 
appear the day following delivery or even later In the more severe form the 
patient may find she cannot support herself on the aflected leg Less se\ere 
forms may reveal themselves as pam or numbness or parasthesia on the affected 
Side, and the patient may notice that she drags her toe She may, or may not, 
complain of backache The gait usually shows a decided limp, and there is 
obvious drop foot on the aflected side The muscle groups most commonly 
affected are the dorsiflexors of the fool and toes and also the peroneal muscles 
However, careful testing will often reveal weakness of other muscle groups, 
such as the quadriceps, and this should alert the obstetncian to the possibility 
of a spinal disc lesion Some sensory loss will be found, usually over the dorsum 
of the foot and lower leg, sometimes corresponding to the cutaneous distribution 
of the peroneal nerve 

TREATMENT 

Initially the patient should be rested in bed and given suitable analgesia until 
the pam has been relieved The foot should be properly braced or splinted to 
prevent plantar flexion deformiues This may be achieved by a plaster back 
slab or, more easily, by pillows and sandbags The pam is usually gone in 
2-3 days and physiotherapy should then be initiated, first massage and passive 
movements, then galvanic stimulation, and later active movements 
As soon as there is some active movement m the affected muscles, the patient 
should be allowed out of bed and encouraged to exercise It is helpful at this 
stage to get a built up shoe, which will make walking easier A toe spnng, 
to help dorsiflex the foot, may also be attached 

Some patients, m whom the disorder may have been caused by a prolapsed 
disc, require nursing m a plaster jacket and later postural exercises to strengthen 
the paravertebral muscles In a small proportion, neurosurgical intervention may 
be indicated 
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Emergencies in the 
Newborn 

Timothy C, F. O’Connor, Denis Cavanagh 


Whai difftrfttr doomt our birthdays bring' 
For insfaiycr one luile mannjJLjn thing 
Survives to Hear many anrinkle 
While death forbids another to wake 
And a son that it took nine moons to make 
Expires without e^en a twinkle 
Thomas Hood (I798-I84S) 
btiss Kilmonsegg Her Birth 


The most common neonatal cmergcnc> is depression of respi- 
ratory, cardiovascular, and metabolic functions of the new- 
bom However, other emergencies caused often by birth 
trauma, congenital malformation, or infection may anse in 
the immediate neonatal penod and can be of particular con 
cem to the obstetrician 


NEONATAL DEPRESSION 

Even in an adequately equipped unit with full lime pedialnc 
cover, the obstetrician will ^ occasionally called upon to re- 
suscitate an unexpectedly depressed neonate It is \ciy im- 
portant, therefore, to have an organized plan of campaign 
to deal vnth such infants 

ETIOLOGY 

This may be caused by a large number of factore (Fig 12-1 ) 
PREVENTION 

The prevention of neonatal emergencies begins in the prenatal 
clinic and continues throughout pregnancy, labor, and the 
immediate postnatal penod The following points are of par- 
ticular importance 

Pregnancy 

Good prenatal care with particular attention to maternal nu- 
tnUon and early detection of developing complicauons is es- 
senual 


Chapter 12 




(I ) Sedati\ es (2) Analgesics (3} Anesthetics 



FIG 12 1 Causes of apnea or hjpopnea in ihe newborn (American Academy of 
Pediatrics Resuscitation of the Newborn Infant 195S) 


Labor 

1. Term Careful observauon for, and early treatment of, fetal distress, together 
with judicious use of analgesia and anesthesia are most important 

2. Preterm The management of premature labor has been dealt with m Chapter 
9 It suffices to repeat here that premature delivery should, if possible, be 
undertaken only where adequate facilities for management of the preterm 
infant are available 

Delivery 

The day of the traumatic high forceps delivery is gone but careful evaluation 
of the indication for and the type of forceps delivery is very unportant before 
proceeding to a midcavity forceps delivery 

In addition, the following simple measures should be carried out at delivery 

1. The mouth and nostrils should be gently suctioned on delivery of the infant’s 
head Vigorous suctioning of the oropharynx is to be avoided smee it may 
produce laryngospasm 

2. The baby should be kept head down and the shoulders and trunk delivered 
slowly to enhance drainage of secretions 

3 The infant should be toweled dry and rapidly removed to a heated environ- 
ment 

Immediate Postpartum Period 

As pointed out by DeVore (1976) the best way to be prepared for a depressed 
neonate is to assume that all neonates wilt be depressed and be prepared to 
deal with all of them 

MANAGEMENT 

It is not always possible to prevent the delivery of a hypoxic infant, but the 
harmful sequelae can often be prevented by rapid efficient resuscitation 
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Equipment 

A resuscitation table with attached radianl-heat source should be available so 
that procedures may be earned out without exposing the infant to cold Air- 
ways, face masTc with pressure-release mechanism and inflation bag, infant 
laryngoscope, infant endotracheal tubes, oxygen, and suction apparatus with 
suitable catheters should all be readily available In addition, umbilical cath- 
eters, infusion solutions of sodium bicarbonate, stenJe water and dextrose, 
should be available The drug naloxone (Narcan) should also be at hand As 
wfh all equipment, it is not only necessary (hat it be present, it is also necessary 
that It be in working order, regular checks of the equipment and solutions should 
be made 


Assessment of the Neonate 

The traditional method of evaluation of the neonate is the Apgar score (Table 
12-1) It should be estimated 1 mm after delivery of the infant {noi 1 mm 
after clamping and cutting the cord) and again at 5 min A neonate scoring 
7-10 is considered normal, a score of 3-6 is moderately depressed, and a 
score below 3 indicates severe depression 

TREATMENT OF MILD TO MODERATE DEPRESSION (APGAR 3-6) Once the aitway 
has been cleared, place the mask over the infant s face, attach it to an oxygen 
supply, and inflate the bag The mask must be placed firmly over the face, but 
the chin should be elevated at the same time to allow free tracheal flow This 
IS usually sufficient treatment and the infant will usually begin to breathe spon- 
taneously, but if spontaneous respirations are not established and the heart rate 
falls below 100, intubation may become necessary 

TREATMENT OF SEVERE DEPRESSION (APGAR 0-2) The Same procedure should 
be followed, but if there is no response (change in color, increase in heart rate) 
in 30 sec, the infant should be intubated and !)je lungs inflated with oxygen 
(Fig 12-2 to 12-4) If the heart rate remains belon IDO, closed chest cardiac 
massage should be performed with two fingers over the sternum at a rate of 
100/min If these measures do not result m a rapid response, the following 
should be done 

I. Check if air entry is present and equal on both sides of the chest Absence of 
air entry means the tube is in the esophagus or pneumothorax is present 
hjJatjraib' 


TABLE 12-1 

The Apgsr Score 



Riling 

0 

1 

2 

Heart rate 

Absent 

<100 

*100 

Respiration 

Absent 

Hypoventilation gasping 

Vigorous cry 

Muscle tone 

Limp 

Some flexion 

Spontaneous movement 

Reactivity 

None 

Grimace 

Cry 

Color 

Pate or blue 

Body pink exiremitles blue 

Pink all over 


*To be performed exactly t and 5 min after complete birth of the infant 
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FIG 12>2 Oro-endotracheal mtubation of the newborn The infant laryngoscope 
1 $ used to elevate epiglottis (Modified from Henhenson Obstetncal 
Anesthesia Springfield. CC Thomas, 1955) 


FIG 12*3 Vocal cords are visualized and infant endotracheal tube is passed be* 
tween them 
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FIG 12'4 Lar^'ngoscope is removed and endotracheal tube is left m place 
Secretions are aspirated and pure oxygen given 


If there ts unifateriil absence of air eotiy, the tube should be withdrawn 
8lj|hUy (it may be in one or other mam stem bronchus) If absent air entry 
persists, then there is cither a pneumothorax or a diaphragmatic henna on 
that side 

2. If narcotics are suspected as the cause of depression naloxone (Narean) 5 
mg/kg body weight should be administered It may be given intramuscularly, 
and Its eflf^s will be seen in about 90 sec The effects of naloxone are of 
relatively short duration and may wear off before the effects of the narcotic 
do, after about I hour; the infant can become depressed again 

3. The umbilical vein should be catheteraed and sodium bicarbonate 2 mEq/ 
kg body weight infused ('>- 2 rol 7 5% NaHCOj, or dilute 5 ml 8 4% 
NaHCOj m 5 ml 5% dextrose m water and infuse 10 ml m a term infant) 
The pH and blood gases should be estimated immediately and further in- 
fusions given if necessary 

The essential points m infant resuscitation are 
Gear the airway 
Administer oxygen 
Keep the infant warm 
Be gentle 
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RESPIRATORY DISTRESS IN THE IMMEDIATE 
NEONATAL PERIOD 

RESPIRATORY DISTRESS SYNDROME 

This acute disorder of the premature infant which anses shortly after delivery 
IS caused by a lack of surfactant in the lungs It should be suspected when a 
premature infant exhibits grunting respirations with indrawmg of the intercostal 
spaces and sternum Chest x-ray is diagnostic The disease requires immediate 
skilled pediatnc care m a neonatal intensive care unit 

MECONIUM ASPIRATION 

Respiratory distress and bilateral pneumothorax caused by inhalation of par- 
ticulate meconium is a significant cause of death m term and post term infants 
(Qaireaux, Fraser, Marshall, 1960) The incidence of this form of respiratory 
distress maj be as high as 51% (Ting, Brady, 1975) unless the trachea is 
immediately suctioned at birth Tracheal aspiration will reveal meconium below 
the vocal cords in 56% of these infants, even after the onset of spontaneous 
respirations (Gregory, et a! , 1974) Both of the latter two studies showed a 
marked decrease in the incidence of respiratory distress m infants in whom 
tracheal aspiration was earned out It is strongly recommended that all infants 
born through thick pea soup meconium have immediate endotracheal intubation 
and aspiration If meconium is found below the vocal cords, the infant should 
be admitted to the neonatal intensive care unit and observed for at least 
12 hours 

PNEUMOTHORAX 

This problem may be suspected during resuscitation by unilateral absence of 
air entry The diagnosis is confirmed by chest x-tay films If the distress is 
increasing and there is radiologic evidence of mediastinal shift insertion of a 
needle and aspiration of air from the pleural cavity may provide temporary 
relief while skilled pediatnc management is aivaited 

DIAPHRAGMATIC HERNIA 

When severe respiratory distress is accompanied by a scaphoid abdomen with 
audible bowel sounds in the chest, diaphragmatic hernia should be suspected 
These infants require immediate surgery, and supportive measures are im 
poiiaxu while art xuadp 

ESOPHAGEAL ATRESIA WITH TRACHEOESOPHAGEAL FISTULA 

This disorder may cause respiratory distress in the early neonatal penod In 
ability to pass a gastric catheter is diagnostic Tlie treatment consists of surgical 
repair 
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CONGENITAL HEART DISEASE 

Congenital heart disease may present as respiratory distress in the neonatal 
penod The diagnosis may be suggested by cardiomcgaly or the presence of a 
murmur, but defeitive diagnosis should be made by a cardiologist 

CHOANAL ATRESIA 

Respiratory distress that is relieved by insertion of an oral airway should arouse 
suspicions of choanal atresia, a rare congenital malformation, m which a mem* 
brane blocks the passage of air through the nose to the nasopharynx Treatment 
is surgical, and an oral airssay should be kept in position while awaitmg 
operation 

CONGENITAL PNEUMONIA 

Respiratory distress in an infant whose amniotic sac has been ruptured for a 
prolonged penod of time is suspicious of congenital pneumonia The mechanism 
of infection has already been discussed (see Ch 4, Life Threatening rnfcctions) 
The diagnosis is often difficult, and there may be coexistent systemic infection 
Immediate transfer to a neonatal intensive care unit is indicated 

OTHER CAUSES OF RESPIRATORY DISTRESS 

Hemorrhage or perforation of a hollow viscus may also produce respiratory 
distress Rare congenital lesions of the larynx and trachea (atresia and stenosis) 
may also present this way In the case of laryngeal atresia, prompt tracheos- 
tomy may be life saving 

birth INJtmiES 

SOFT-TISSUE INJURIES 
Cephalhcmatonifl 

Caused by a localized extravasation of blood between periosteum and skull, 
cephalhematoma presents as a cystic majs that does not cross suture lines (Fig 
12 5) Skull x-ray films are mandatory because there is an underlying skull 
fracture in 25% of cases (Kendall, Woloshin) Surgical drainage is contra- 
indicated unless infection supervenes Left alone, the cephalhematoma may be 
resorbed slowly or it may be converted into bone 


Other Soft-Tissue Injuries 

Edema of the scalp (caput succedaneum) or lips, nose, and eyelids m a face 
presentation may look alarming but will usually resolve without any treatment 
Soft tissue damage to the cars, nose, and mouth may occur during difScult 
dcliv encs but are rarely a cause for senous concern 

Any eye injury, however, should be promptly seen by an ophthalmologist. 
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FIG 12 5 A Cephalhematoma over left parietal bone B Same patient with 
cephalhematoma exposed (Potter EL Pathology of the Fetus and the 
Infant, 3rd ed Chicago Year Book, 1961) 


especially such serious ones as avulsion, comeal laceration, or retinal detach' 
ment 

BONY INJURIES 
Fractures ol the SkuU 

Linear fractures of the parietal bone may occur, and in addition, skull depres- 
sions of the frontal or parietal bones may be caused by pressure of the fetal 
head against the maternal pelvis or may be associated with forceps delivery 
These are not necessanly true fractures (Greenhill 1974), and the skull often 
regains its normal contour spontaneously, but in true fractures operative eleva 
tion may become necessary 


Fractures of the Vertebrae 

Vertebral fractures are rare except where excessive force has been used Two 
situations in which fractures or dislocations of the vertebral column are likely 
to occur are shoulder dystocia and breech delivery The case for cesarean 
section m the breech with an extended head has been made m Chapter 9 The 
importance of such injuries lies in the accompanying damage to the spinal cord 
Direct causes of spinal cord injury at birth are injurious forces at time of 
dclncry (Towbln, 1964) 

Traction on spinal axis of fetus causing stretch injury of vertebral column, cord 
and brain stem structures 


316 OBSTETIUe EMEKOENaES 



Flexion of spinal column, excessive in degree, causing stretch injury and 
compression 

Toision of spinal column causing stretch injury 
Contributing factora are as follows (Towbin) 

Intrauterine fetal malposition, brow, face, breech, presentation 

Dystocia 

Prematurity 

Pnmipanty 

Precipitous delivery 

Jnlraspinal vascular occlusive phenomena in fetus 
Vertebral and foramen magnum malformations in fetus 
The cUnical effects of neomtai spinal cord and brain stem injary (Towbm, 
1964) are as follows 

Sudden death of fetus during labor (stillbirth) or directly after 
Short survival of infant 

Respiratory depression at birth, shallow respiration, apnea 
Neurologic symptoms, “spinal shock”, hmp and pale appearance 
Pulmonary complications of hyaline membrane disease, pneumonia 
Long term survival of infant 
Spinal cord injury, neurologic sequelae 
Transient paralysis 

Permanent paralysis (paraplegia tetraplegia) 

Spasticity (clinically mild or latent) 

Spinal nerve root injuries, neurologic sequelae 
Brain stem injury 
Cranial nene deficits 

(Terebral hypoxic devastation (secondary) 

Motor defects of cerebral palsy 
Mentation deficits 
Epilepsy 

Fracture of the Clavicle 

This injury is not uncommon, particularly dunng the delivery of big babies, 
breeches, or when shoulder dystocia is present Treatment is not necessary 
unless there is displacement, in which case the shoulders may be braced Re- 
covery 15 usually good 


Fracture of Long Bones 

Fractures of the femur and humerus are becoming rare with the disappearance 
of both internal version and breech extraction Treatment is orthopedic 


VISCERAL INJURIES 

Traction on the trunk of a breech may cause rupture of the Iner or spleen 
The trunk, of course, should neser be handled during breech dcliiery In ad- 
dition, ovcrvigorous resuscitation may cause any of the injuries associated with 
such maneuvers m the adult 
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NERVE INJURIES 
Facial Palsy 

Facial palsy is usually associated with forceps delivery The nerve exits from 
the stylomastoid foramen and is protected in the adult by the styloid process, 
but in the neonate this process is not yet present, and the nerve is vulnerable 
to pressure, both here and as it crosses the ramus of the mandible The fanes 
are very characteristic (Fig 12-6), and rapid recovery is the rule The eye 
on the affected side, however, should be protected from drying and ulcerauon 
of the cornea by regular application of a suitable ophthalmic solution 


Brachial Pals} 

The brachial plexus can be damaged by extreme lateral traction of the head 
in cases of shoulder dystocia or, in breech presentation, by traction downward 
on the shoulders in delivery of the aftercoming head The fifth and sixth cervical 
roots are most vulnerable, subsequent paralysis of the upper arm produces the 
clmical picture of Erb’s palsy, m which the affected arm is rotated inward and 
held in a position of extension and adduction m the "porter's tip" position 
(Fig 12-7) When the seventh and eighth cervical and first thoracic roots are 
damaged the forearm and hand are affected If only the lower roots are dam- 
aged, only the hand is affected, and the lesion is l,nowTi as Klumpke's paralysis 
Since the fifth cervical nerve root also supplies the diaphragm, respiratory 
diflicuUtes may be encountered m some infants with a brachial plexus lesion 
A clinical picture similar to that of Erb’s palsy may be produced by injuries 
to the shoulder joint 

The diagnosis and treatment should be prompt The affected muscles should 
be rested and immobilized by flexing the arm above the infant's head and 
pinning it to the mauiess cover so that the ann is abducted flexed, and ex- 
ternally rotated Physiotherapy is commenced after a few weeks, and a light 
splint may then be applied TTie typical brachial plexus palsy is associated with 
lacerations of the nerve sheath, edema, and hemorrhage, unless the nerve fibers 
are severed, the prognosis is excellent, with recovery occurring from I month 
to 2 years after birth 

INTRACRANIAL HEMORRHAGE 

Most of the fatalities during the pennatal period occur in association with 
cerebral birth injuries, and a considerable number of the severe injunes are 
attributable to intracranial hemorrhage Intracranial hemorrhage may result 
from injury, anoxia, or a combination of the two It is more likely to occur m 
a small baby or in a very large baby Tears of the tentonum cerebelli or falx 
cerebn are extremely rare m prematures whereas in mature infants they arc 
a common result of cerebral birth trauma In prematures, the intracranial lesions 
seen most frequently are intravcntncular and subarachnoid hemorrhages, they 
arc the result, not of trauma, but of anoxia Regardless of the cause, the clinical 
picture 15 similar during the first day of life 

Mortality from cerebral injunes has been reduced by about 50% in the 
past 30 years, mainly as a result of the reduction in the incidence of prolonged 
labor by the judicious use of oxytocin, forceps delivery, and cesarean section, 

XI8 
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RighMided facial palsy, 
demonstrating absence of 
Tight nasofacnmal fold, 
lack of facial muscle ac 
tivity and failure of eye 
to close (Potter EL 
Pathology of the Fetus 
and the Infant, 3rd ed 
Chicago Year Book 
1961) 



FIG 12 7 Erb s palsy resulting from m 
jury of fifth and sixth cervical 
roots of brachial plexus 
(Courtesy of Dr Ralph V 
PJatou. Potter EL Pathology 
of the Fetus and the Infant, 
3rd ed Chicago Year Book 
1961) 


and (he reduction in the number of diflicult midforeeps deltscnes, tntemal 
versions breech extractions and indeed all breech delivenes 
Dunng the descent through the btrlh canal, the head is compressed and the 
intracranial thickenings of the dura mater, called the falx cerebri and the 
lentonum ccrebelh form a protective system of ligaments that resist excessive 
molding of the fetal bead Vr^en molding is loo rapid as in precipitate delivery, 
ibe lentonum or the falx may be overatretched and may rupture (Fig. 12 8) 
The mare senous hemorrhage occurs from Galen's vein which, though only 
about I cm long is unsupported up to its point of entry into the straight smus 
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FIG 12*8 Ventral aspect of brain, showing hemorrhagic discoloration and ragged 
surface erosion of cerebellum in areas positionally related to margins of 
foramen magaum lo a term infant delivered with high forceps that 
slipped and were reapplied After birth, infant's respiration was de- 
lated for 23 mm. artificial respiration was maintained but infant died 
after 4 houn Autopsy revealed spinal injury as well as cerebellar 
damage (TcAbin A Arch Pathol 77 620. 19M) 


Rupture of this vein, or of the sinus itself, results in subdural or subtentonal 
hemorrhage with fatal compression of vital centers Although this injury may 
occur in association with an apparently easy, spontaneous delivery, it most 
commonly follows traumatic delivery of the artcrcommg head m a breech pres- 
entation or a difficult midforceps delivery 

In the presence of severe hemorrhage, the baby is either stillborn or in a 
state of asphyxia pallida The Apgar score of these babies is usually 4 or less 
both at 1 minute and at 5 minutes The baby who survives shows signs of 
cerebral imtation with restlessness, irnlability, and a whimpering cry The 
antenor fontanella may bulge, and generalixed ngidily js not uncommon When 
maiVed bulging of the antenor (ontanelle b present, a subdural hematoma may 
be suspected, and aspiration is then indicated 


CONGENITAL INFECnONS 

Figure 12-9 shows a number of agents that have been mcnminated m con- 
genital infection Detailed description of most of these is beyond the scope of 
this book but a bnef discussion of a few js appropnate (see also Ch 4) 
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Transplacental 
Toxoplasmosu 
Rubella 

C}tomegalovirus 
II simplex 

Group B Coxsackie virus 
Varicella 
Malaria 

L monocytogenes 
Group B beta hemolytie 
sireptocoeeus 
Gonococcus (?) 

Tuberculosis (rare) 

FIG 12 9 Probable routes of 

natal Medicine Hagerstown Harper & ROW 


Ascending Infection and 
Infections 

Acquired by direct contact 

with birth canal 

E. coll and other 

gram negatt\e bacilli 

L monoc) togenes 

Vibrio 

C albicans 

M homints 

Varicella 

II simplex 

Gonococcus 

Croup B bem hemolym 

Streptococcus 


(Evans ME. Glass L Pen 
1976) 


SYPHILIS u 

The tragic results of untreated rtsUgSlM^fOppcnheinier. 

.U1 vc^ rare th,s disease .hows " J s.anderd VD^ or 

Hardy, 1971, Wilkmson nrecnancy. patients who are 

rapid plasma reagm (RPR) lest ° have a repeat test in late 

suspected of being at hi^ nsk . recommended treatment schedules 

pregnancy (Center for Disease C j adequate treatment in the past 

GONOCOCCAL INFECTION ^ ^ 

Ahhough most obstclncians patients at high nsk 

KS:;:gr L^s="r. tlo'-SSoas caus. ophUialaaa 
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neonatorum is well known, and eye prophylaxis with silver nitrate or antibiotic 
solutions has virtually elimmated this disease However, recent reports indicate 
that the gonococcus may also cause systemic infection in the neonate (Hands- 
field et al . 1972) and scalp infection (JAMA 1975) A further report suggests 
a higher incidence of unsuspected gonorrhea in patients with premature rupture 
of the membranes than m the general pregnant population (Handsfield etal 
1973) These observations underline the wisdom of repeat screening for Neis 
seria gortorrhoeae m late pregnancy 

GROUP B HEMOLYTIC STREPTOCOCCUS 

A particularly virulent form of neonatal septicemia has been associated with 
the group B hemolytic streptoccus In its more acute form there is rapid onset 
of respiratory distress, pneumonia, and coma The mortality may be as high 
as 70% A less acute form with delayed onset is also desenbed The incidence 
IS thought to be about 1 SOO live births (Franciosi er al 1973) and the infec- 
tion IS acquired by direct contact with the birth canal The incidence of vaginal 
colonization with this organism in the pregnant woman is 6% (Finch eta! 
1976), considerably higher than the neonatal infection rate, and this discrep 
ancy excludes maternal treatment as an efficient method of prophylaxis This 
discrepancy may be explained, at least m part, by the findings of Baker and 
Kasper (1976), who noted that pregnant earners of the bacteria, whose off- 
spring developed the disease were deficient in antibody to some types of the 
group B streptococcus At the present time there does not appear to be an 
indication for routine prophylactic treatment of a patient found to be harboring 
(his organism 

HERPESVIRUS HOMINIS TYPE 11 

Although transplacental passage of this virus may cause fetal infection ascend 
ing infection during parturition is of greatest concern to the obstetrician 
(Nahmias etal, 1971) The virus may produce disseminated infection in the 
neonate, a condition with a mortality as hi^ as 80% 

Active genital herpes in late pregnancy is an indication for cesarean section, 
provided the membranes have not been ruptured for longer than 4 hours 
Unfortunately, 40-50% of maternal infections may be asymptomatic and there 
fore overlooked However, most of the asymptomatic lesions are cases of re- 
current infection and it has been pointed out that neonatal infection is more 
common m patients with pnraary infection (Bolognese etaltl976) 


HEMORRHAGIC DISEASE OF THE NEWBORN 

The fetus obtains its vitamin K via the placenta, but after delivery this source 
IS not available and since the stenie neonatal gut requires time and bacteria 
to syntliesize vitamin K, the blood clotting factors dependent on this vitamin 
fall alter delivery, so that in approximately 1 300 infants a hemorrhagic di- 
athesis results 

This usually presents on the second or third day of life, when the infant 
shows signs of localized or generalized bleeding An enlarging cephalhematoma, 
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hcmatemesis, raelena, or bleeding from the cord stump are all signs of this dis- 
order The administration of 1 mg vitamin Ki (Mephyton) will present the 
disorder It is important not to give \sater-soIubIe vitamin K, as large doses 
of this substance may cause hemolytic anemia and hyperbilirubinemia 
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Anesthetic Emergencies 

Somporn N. Praphat, Denis Cavanagh 


“Our very hopts belted our fears 
Our fears our hopes belted 
We thought her dying when she slept 
And sleeping when she died 
Thomas Hood [1798-1845) 
The Death Bed Stanza 3 


or eveiy 100 milcmal deaths m the 

dtreefly related to anesthesia Nmety f .c, 

are preventable and result from unwise ° 

tniproper technique, and ex«ss.ve 

the tragedy is twofold In addition to maternal and tetai mor 
tality, the morbidity is considerable J Oiis 

malimal hypoxia The mortally and V “ 

cause wiU only reach the irreducible . 7 '" 

stetric departments ate guen “lomts Becaus'eof 

enced and obstetncally oriented ^«'tS,®Tr^mor 
the popular misconception that otetetne anesthesia s mm 

anesthesia, the responsibility ut >*Si« t od^ 

anesthetists and obsletnc house staff Th p „ „ qjj on 

»nh the guidelines laid dotvn by the ”” 7 

Accreditation of Hospitals, which states obstetnc 

tence of anesthesia personnel shall >>' f J' p“c^ 
and emergency procedures as is available for elective p 

“ mrltetrician should realire that "h- 

gist ts not available, the ^^’^niergemties falls 

prevention and management of ,y ^ view to 

squarely upon the "bstetnciatfs sh^ldem W Uh^^^^ 
prcienung ancstheuc emergencies, the mein 

pain rebel in the obstetric patient IS levieweo 

For the rebel of pain in labor three groups of agents 
used 

Analgesic agents alleviate pam 
A“Smd^e&^^^ 

If an ideal anesthetic were delay 

pain, be nontoxic to the mother and fetu , 
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labor, and >et allow the mother to remam cooperative throughout The desira 
bility of aUeviating pain during labor and delivery is obvious, because pam itself 
IS debilitating to the mother However, all analgesics and anesthetics are poten- 
tially dangerous Irreparable damage can be done by them in a few seconds, and 
the following simple precautions should be taken before any form of anesthesia is 
given 

1. Take a brief history of the present pregnancy and past illnesses Perform a 
brief physical examination with special attention to the patient’s heart and 
lungs and to the presence of loose teeth and dental plates Never neglect to 
ask the patient when she has Iasi eaten These simple steps will facilitate the 
choice of anesthetic 

2. Obtain, beforehand, a thorough knowledge of the drugs to be used In 
particular, know the range of dosages, the advantages. limits, dangers, and 
allergic manifestations associated with each 

3. Treat each case on its own merits and avoid the slavish enforcement of 
routine 

4 Administer atropine sulfate, 0 4-0 6 mg, subcutaneously intramuscularly, 
or intravenously, unless it is specifically contraindicated, before the induc- 
tion of general anesthesia 

5. Gi%e the minimum dosage to achieve adequate anesthesia, whether general 
or regional anesthesia is used 

6 . Keep at hand, in the delivery room pharmacologic antagonists to the drugs 
used 

7. Make no promises to any patient that labor will be completely painless 

8. Avoid ovenedation of the patient, for this is dangerous to both mother and 
fetus There is no placental barrier to most drugs given to the mother for 
analgesia or anesthesia 

9. Resist the oveedemanding patient in all aspects of analgesia and anesthesia 

10. Gieck the adequacy of the equipment available before an anesthetic is given 

Suggestions Concerning Anesthesia 

The following general suggestions are offered to the untrained anesthetist 

2. Spma! anesthesia is contraindicated in the presence of recent hemorrhage, 
anemia, essential hypertension, and severe eclampiogenic toxemia with 
hypovolemia 

2. Avoid the use of inhalation or intravenous anesthesia m the presence of a full 
stomach or a respiratory infection Sodium thiopental (Pentothal) is given in 
the minimum anesthetic dose in the presence of known or suspected heart 
disease and severe anemia 

3. Use as small a concentration as possible of local anesthetic agents for in- 
filtration Never use more than procaine (Novocame) and preferably use 
a 0 5% solution for cesarean seaion No more than I 5 g procaine should 
be used, with epinephrine, I 200 000 solution, given with it to prolong 
effectiveness m the area and reduce the absorption rate into the general 
circulation 
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THE CHOICE OF ANALGESIA 

The amount of sedation required for each patient differs, so before routine 
sedation is prescribed, many factors must be considered Of particular interest 
are the health of the mother and the matunty of the fetus When the gestational 
age IS less than 37 weeks, sedation must be kept to a minimum When the 
mother is healthy and the baby judged to be at term, a program of the follow- 
ing type IS satisfactory m most primigravid patients 

IN VERV EARLY LABOR Before pam is a feature, 100 mg pentobarbital (Nem- 
butal) given intramuscularly will allow the patient to rest This may be repeated 
if necessary Particular care should be taken to avoid overdosage because no 
pharmacologic antagonist to the barbiturates ts as yet available 

WHEN PAIN BECOMES A BiSTURBiNG FEATURE At this pomt the patient’s CCtVlX 
IS usually about 2 cm dilated and well effaced Mcpendine (Demerol), 50- 
100 mg, and promethazine (Phenergan), 25 mg, are given intramuscularly 
If labor IS prolonged it may be necessaiy to give another 50 mg of me- 
peridine and 25 mg of promethazine 

If the patient is delivered wthm 2 hours of receiving meperidine or mor- 
phine, naloxone (Narcan) should be given according to the following dosage 
schedule 

1. To the mother Give 0 4 mg (1 ml) naloxone for each 100 mg mependine or 
each IS mg morphine received 

2. To the infant If the baby appears to be narcotized, give 0 01-002 mg 
naloxone, pediainc preparation, into the umbilical vein at the time of delivery 
As pointed out by Ngai e/ a/ (1976), naloxone has a short duration of action 


amnesia 

Scopolamine (hyoscine hydrobromide), 0 4 mg subcutaneously, may be gi\en 
in early labor, but it may cause troublesome %perexcilabiUty and should be 
avoided m overanxious patients In general the drug should be used with cau- 
tion in patients with heart disease 


the choice of anesthesia 

Selecting the appropriate anesthesia will depend on three mam factors 1 ) the 
condition of the mother, 2) the status and maturity of the baby, and 3) the 
expenence of the anesthetist 

Until anesthesiologists are available to give all types of anesthetics, the 
obstetrician will remain responsible for the anesthetic that the patient recedes 
There is no such thing as a minor anesthetic, so all must be given with care 
If called upon to make a choice of anesthetic, the type with which the obste- 
tnaan is most famibar 

Regional anesthesia is the method of choice for most deliveries “Balanced” 
anesthesia (sodium thiopental, muscle relaxant, and nitrous oxide) is usually 
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best for general anesthesta Although excellent results may be obtained in 
selected obstetric cases from the use of halothane, this should only be used 
under the supervision of a trained anesthesiologist, because of the tendency 
to uterine atony with postpartum hemorrhage 
Every poor-nsk patient deserves expert supervision, and priorities should 
be such that this is accomplished 

LOCAL ANESTHESIA 

Pudendal nerve block ts the safest type of anesthesia for delivery and should be 
used in all cases, particularly when the baby is prcmaiure Low forceps delivery 
can usually be carried out quite satisfactorily, and m cases of assisted breech 
delivery, the nerve block can be supplemented ivith nitrous oxide and oxygen 


Pudendal Nerve Block Anesthesia lor Vaginal Delivery 

Pudendal nerve block is best carried out between pains when the head is 

on the penneum with the patient in the lithotomy position, prepared and 

draped for dclnery 

1. With a fine hypodermic needle and a 0 5% procame (Novocame) solution, 
raise bilateral wheals in the skin midway between the anus and the ischial 
tuberosities In an obese patient the tuberosity may not be palpable so the 
gluteal fold is used as a guide 

2 Insert the index and middle finger of the left hand into the vagina and the left 
ischial spine is palpated 

3. While the fingers are kept m this position m the vagina, insert a lO^m long 
20 gauge spinal needle through the subcutaneous wheal on the left side and 
advanced to a point just posienor and cephalad to the ischial spines In* 
jecl 10 ml of a 0 5% procame hydrochloride solution, but before the injection 
is made, it is essential to aspirate to make certain that the tip of the needle is 
not in a blood vessel This occasionally occurs, m which case the needle 
IS simply withdrawn somewhat and reinserted, however, following delivery 
the area of the ischial spine should be examined occasionally (rectal examina* 
tion is satisfactory) to make certain that, as occurs m rare instances, a 
hematoma does not develop 

4. Withdraw the spinal needle to a point just below the skm surface and directed 
laterally and anicnoily toward the ischial tuberosity Inject anesthetic solution 
(5 ml) at this point 

5. Withdraw the needle to a point just below the skm and direct it anteriorly to 

abom. 5 ml ot va. tbn. yisA, bt’/aw staa 

6. Withdraw the needle and direct it posteriorly, depositing about S ml of solu- 
tion posieiioT to the anus to block the nerve fibers of the fourth sacral nerve 

7. Infiltrate the perineal body with about 5 ml of solution 

8 Repeat the procedure (step 2 through 7) on the right side, with the right 
index and middle fingen placed in the vagina to identify the ischial spine 

9 . It is occasionally necessary to infiltrate bilaterally about I inch above the 
chlons, to block fibers of the dtoingumal nerve and dorsal nerve of the 
clitoris (Fig 13-1) 
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FIG 13 1 


Pudendal nerve block 'Sm 

supply to pelvtc floor 

need 45 805,1943 Copyright CV Mosbyco; 


used to block nerve 
Am J Obslet Gy 


Transvaginal Pudendal Nerve Block 

When sufficient room about 10 

wall, the needle is passed through sa^osp & 

ml of 0 5 % procaine solution is region, aspiration must 

(Th,s rs done brlalcrally) Be ”'' ^blamed by a srngle 
be earned out Good penneal ^""7 desenbed here, but some prefer 

injeebon in the region of each tsiAial P .nfii, ration The use of a needle 
to supplement this by labial and 'f p a” ement of the local 

gu.de sWh as the Iowa trumpet Stu head of the fetus 

anesthetic, and reduces the possibility of damage to 
or the rectum of the mother 


Paracervical and Ulerosacral Block 


Paracervical and Ulerosacrat uioc»b 

The terms paracervical and utercMactal *ould be lErf mlcrc ^ 

because the elTect rs rdentrcal Maptva«mc (Carb^^ stjtfsfactory, but jU 
olaclionot60-90mm Liductu"' <Xylocame), . ^ 200,000, may be 

duration of action is approximately 45 P ^ jj This may produce 

added to the lidocainc to increase its duration of acUon 
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utenne inertia, but with an oxytocin infusion, normal progress in labor can 
be maintained 

With regard to paracervical block, a warning note was sounded by Nyirjesy 
ef al , who used the technique on 68 patients and reported that in 15 there 
was evidence of fetal depression attnbutable to the anesthesia itself They 
also noted that the frequency of bradycardia was repotted to be from 3 7 to 
20% on review of the literature, and that reported maternal complications 
included convulsions in three patients, sacral neuritis m two patients, suspected 
broad ligament hematoma m one patient, and peripheral vascular collapse in 
another With the single injection method of paracervical block, babies have 
died as a result of the inadvertent injection of a bolus of local anesthetic into 
the fontanelles 

Another limitation of the method is that delivery must occur wiihm the 
duration of action of the drug when the smgle-dose technique is used A 
method of continuous paracervical block has been described by Baggish This 
was begun in some pnmigravidas at less than 2 cm dilatation in the presence of 
an established pain pattern He suggested the use of specially made 20 gauge, 
9 5*m Teflon needles with Teflon and stainless steel stylets 

The technique is as follows The patient is taken to the delivery room and is 
placed m the lithotomy position Skin wheals are raised bilaterally at a point 
midway between the ischial tuberosity and the anus With the stainless steel 
stylet in place, the needle is insened through the skin of the perineum and 
directed along the lateral wall of the vagina (Fig 1 3*2) The needle enters the 
vagina in its upper third and then repierces the mucosa of the lateral fornix 
penetrating the parametrium to a depth of about 1 cm The Teflon needle 
18 fixed to the perineum with a 3-0 chromic catgut suture, and the steel stylet 
IS removed The needle is aspirated to ensure that a blood vessel has not been 
entered, and about 10 ml of mepivacaine is injected The Teflon stylet is 
then placed in the needle, and the patient returned to her bed The needle is 
left tn situ, and injections are made as necessary eiery 40-60 mm 

Buicheli and Sadove have also described a method of continuous paracervical 
block 

This form of anesthesia is relatively easy to use, produces a minimum of pa- 
tient discomfort, allows maximum patient cooperation, and reduces the need for 
respiratory depressant drugs This continuous technique appears to be par- 
ticularly applicable to the management of premature labor The routine use of 
paracervical block remains controversial, but certainly it is a useful technique 
m selected cases 

Local Inflltration Technique for Cesarean Section 

Local anesthesia has been largely replaced by conduction anesthesia, but 
when a skilled anesthesiologist is not available, it still has a place The surgeon 
stands at the right side of the patient and proceeds m the folloiving manner 

1. Prepare and drape the abdomen as usual and make a skin incision (Fig 
13-3) 

2. Use a 20-g3Uge, 0 75-in long needle to raise a wheal in the region of the 
umbilicus (Fig 13-4) 

3. Charge a large syringe with freshly mixed 0 5% procaine solution, to be 
injected through a 4-in 20 gauge needle Make the intradermal injections in 
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IG. 13-2. Method of administering ’■“"fOT^dracent to the eternal 

pieiee the tipper. Baggish MS: Am J Obstet 

is and 1 cm deep into the pararoetna. (t-rom trass 

Gynecol 88:968, 1964) 

several stages all the way down to the pj the midline- Unless 

injections extend outward about 3 injected continuously as the 

the area is highly vascular, the solution is mjectea 

needle is advanced (Fig. 13-5). ^ cnhcutaneous tissue after approxi- 

4. Make the incision through the skin and subcutaneou 

mately a 3-min wait (Fig. 13-6). «„*,.rinr rectus sheath in a manner 

5. Inject local anesthetic into the “!«Y.mmti„n. More anesthetic is used m 
similar to the method used for sVin iitBItration. tvi 

the suprapubic area than elsewhere (Fig- ‘ 3 min for the 

6. Incise the anterior rectus to expose the postenor 

anesthetic to take effect. Separate the rectus muscics 

fascia and peritoneum (Fig. 13-8). 
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FIO 13*3 Local infUiration anesthesia for lower uterine segment cesarean section 
Site of incision (Redrawn from CreenhilJ JP Obstetrics. 12th ed. 
Philadelphia, WB Saunders, 1960) 


FIO 13*4 An imradermal wheal is raised by using a fine short needle, just below 
the umbilicus (Redrawn from Greenhill JP Obstetrics, 12th ed Phil- 
adelphia, W6 Saunders, 1960) 



FIG 13 5 A larger and 
longer needle is 
used to inject the 
0 5% procaine 
solution subcuta- 
neously (Re- 
drawn from 
Greenhill JP 
Obstetrics, 12th 
ed Philadelphia, 
WB Saunders, 
1960) 



FIG J3-6 After a wait of about 3 mm 
utes skin and subcutaneous fat 
are incised (Redrawn from 
Greenhill JP Obstetrics, 12lh 
ed PhrJadelphra M^Ssucid^rs, 
I960) 
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FIG 13 7 


Anterior rectus sheath is 
infiltrated with special 
attention to suprapubic 
area (Redrawn from 
Greenhill JP Obstetrics 
12th cd Philadelphia 
WBSaunden 1960) 


7 Carefully infiltrate the posterior fascia and the peritoneum with local 
anesthetic in a manner similar to that used for the fascia (Fig^ 1 3 9) 

8 Pick up the postenor fascia and peritoneum with fine hemostats incised 
and enter the peritoneal easily (Fig 13 10) 

9 Retract the wound gently but sufficiently to give adequate exposure Avoid 
intraabdominal packs if possible Inject about 10 ml of the anesthetic 
solution into and under the loose peritoneum of the bladder reflection (Tig 
13 11) This also aids in the later dissection of the bladder flap and the 
bladder 

10 Massage the raised peritoneum to spread the solution downward and 
laterally (Fig 13 12) 
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After a 3-minute wait 
anterior rectus sheath is 
incised, and rectus mus- 
cles are separated to ex- 
pose posterior fascia and 
peritoneum- (Redrawn 
from GreenhiU JP: Ob- 
stetrics, 12lh ed Phila- 
delphia. WB Saunders. 
I960) 


11. Incise the loose bladder flap of 

scissors. Use the index finger to push do\ segment and enlarge 

12. Make a small transverse incision in tte lo»er menne 
it by finger traction or by using bandage scisso 

traumatize the utenne vessels. manner similar to that in vaginal 

13. Deliver the baby through the ,v,il rarely have difficulty 

delivery. (If oriented in this manner, th ^ y , 1 ,^ 

m delivering a baby at cesarean section using the 

standard obstetric forceps.) if oossiblc, give OJ mg of 

14. Allow the placenta to separate ® 

mclhergine intravenously as soon as the / ^rane with a gauze sponge 

15. Remove placental fragments I»'“i°',”SSmralmfnn=r. 

co\ering the fingers, and close the utcms y usually be closed 

The peritoneum, fascia, subcutaneous tissue, and skin can 
without further infiltrauon. 
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FIG 1J9 Posterior fascia and pen 
toneum are carefully in 
filtrated (Redrawn from 
GreenhiUJP Obstetrics 
I2th cd Philadelphia, 
WD Saunders I960) 


If cesarean hystercciomy is (o be earned out, further infiltration sviU be rc 
quired and general anesthesia is preferable 

MAJOR CONDUCTION ANESTHESIA 

The parturition pam pathways are diagramed in Figure 13 13 The techniques 
of spinal caudal and lumbar epidural anesthesia are well described m the 
literature The principles of conduction analgesia and anesthesia are diagramed 
in Figure 13 14 Drugs such as procaine and lidocame, injected into the 
subarachnoid or extradural spaces exert a regional anesthetic effect and then 
pass into the mothers bloodstream where they are rapidly disposed of Al 
though the breakdown products pass the placental barrier readily they arc ap 
parently relatively innocuous to the fetus When cesarean section is to be 
performed and the baby is premature conduction anesthesia should be used 
unless a specific contraindication is present 
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13-10. Postenor fascia and 
peritoneum are incised, 
and peritoneal cavity 
entered. (Redrawn 
from Greenhill JP: Ob- 
stetnes, 12lh ed. Phila- 
delphia, WB Saunders, 
1960) 


The main dangers in the use of o7 paLS- 

depression, and convulsions These manifestations arc the 

receiving too much drug too fast. rardiovascular collapse dunng con- 

Pregnant women are more likely to ha ® .iireerv The pregnant uterus 
duction anesthesia than arc pawnts return^ At the same time the 

compresses the vena cava and reduces veno vertebral column 

venous pressure rises in the communicating spread of 

and is transmitted to the subarachnmd jumba^r lordotic curve further 

the anesthetic agent. Flattening , increased sympathetic tone in 

heightens the le\e\ of anesthesia. jj lost^undcr conducUon 

the lower cxtremilles during pregnancy, and this is losi 
anesthesia. 
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Upper uterine 
segment 


Loose 

peritoneum 


Bladder 


FIG 13 II Procaioe solution (05%) is injected into and under the loose pen 
toneum over loHcr utenne seiment (Redrawn from Greeshill JP 
Obstetrics I2thed Philadelphia \VB Saunders 1960) 


Although an expenenced anesthesiologist may elect to use conduction 
anesthesia on a patient with eclamptogenic toxemia the undertaking is 
hazardous m the hands of an amateur because of attendant hypovolemia Hypo 
tension is especially liable to occur following large doses of magnesium 
sulfate Oxygen must be immediately available and an intravenous infusion 
of 1 liter of balanced salt solution must be begun prior to conduction anes 
ihcsia A centraUy acting sasopressor drug such as ephednne 50 mg given 
intramuscularly 10-15 mm pnor to administration of conduction anesthesia is 
effective in preventing the onset of hypotension TTie anesthetic dosage should 
be less than that for the average patient of the same height and weight who 
IS undergoing surgery 

Dunng subarachnoid block the anesthetic solution should b'* injected 
slowly between contractions while the patient is in the left lateral position She 
should then be placed immediately in the supine position with the head raised 
on a pillow, and the tabic lipped to the left side The advantage of the left lateral 
displacement of the uterus is evident (Fig 13 15) When the patient has to 
be supine a method of sustained left uterine displacement should be used 
(Fig 13 16) Good relaxation of the abdominal wall and anesthesia to T-7 
can usually be obtained using 6-8 mg of tetracaine (Pontocame) m 2 0 ml of 
hyperbanc solution 
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FIG 13 12 Raised pentoaeal 1* j ^S'tRrfrlwT G?K?*ill JP 

r;;.;SrSherpSSti!pWsa‘u„dess ipso, 


Low Spinal Anesthetic 

This type of anesthesia has a “saddle’ 'the^JaUent remains 

forceps and breech delivery For this type «' ?o„„, of I-and- 
seated for 2 mm after the injecUon The") oatient is placed in the recum- 
2 a„d.3) After being seated for 2 ramutos. tbe^p^m is pi 

bent position with a pillow under her hea administration of any type of 
every 30 sec for at least 5 mm following the admmisirai 

spinal anesthesia . ^esvemnm smde dosage for vaginal 

For hyperbaric spinal anesthesia, a ^ hdocainc, 25-50 mg, or 

delivery is Proci""' ’’''‘‘'“'''“/’Id J'^extrme in water, to make 1 5 ml of 
tctracarne, 2-5 mg diluted with 10% dextrose m 

solution for injection 

CAtJDAl, AND EP1DUHAL ANESTHESIA °'J^'tals*''^e'palienl must he 

team and are generally not available ™ because inadvertent subarach 
carcliilly observed throughout ’ .j, respiratory arrest and severe 

noid injccbon may result m total sJumI^ (or standard epidural block 

hj-potension leading to cardme arrest ^ ^ anesthesia in vaginal 

IS presented in Figure 13-17 Local anestheucs for spn^^^ 
delivery, with dosage and duration are p 
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FIG 13 13 Parturition pain pathways The uterus including cervix, is supplied by 
sensory (pain) fi^rs that pass from uterus to spinal cord by accom 
panying sympathetic nerves m the following sequence* utenne cervical 
and pelvic plexuses hypogastric nerve superior hypogastric plexus 
lumbar and lower thoracic sympathetic chain and thence through 
white rami communicantes aod posterior roots The primary pathways 
(Inset, thick lines) enter 1 1th and 12lh spinal segments while secondary 
auxiliary pathways enter at TIO and LI Pathways from perineum pass 
to sacral spinal cord via pudendal nerves (Modified from Bomca JJ 
Pnnciples and Practices of Obstetnc Analgesia and Anesthesia Phil 
adelphia DaviS 1967) 


GENERAL ANESTHESIA 

General anesthesia is usually unnecessary for normal vaginal delivery, but it 
may be indicated for midforceps or breech delivery and internal version as well 
as for cesarean section It should not be used for vaginal delivery when the 
fetus IS normal and under 37 weeks Whether given intravenously or by m 
halation, anesthetic agents reach the fetus m about 2 min Generally (he depth 
of fetal depression is proportional to the depth of maternal anesthesia 
Probably the greatest hazards in general anesthesia are aspiration ot 
vomitus with respiratory obstruction, aspiration pneumonitis, and cardiac 
arrest The stomach empties \ery slowly dunng labor, and when the mother 
has eaten within 12 hours, general anesthesia should be avoided If it is abso' 
lutely necessary, it should be administered by a skilled anesthesiologist, with 
endotracheal intubation of the patient while she is awake Even in the absence 
of food, the stomach contains gastnc secretions, and with a pH less than 
2 5. as little as 50 ml can cause fatal aspiration pneumonitis (Kfendelson’s 
syndrome) When internal version is necessary and the uterus is poorly relaxed, 
haloihane (Fluothane) anesthesia is most eflective for producing adequate 
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The most common atlas on mecba 

analgesia anesthesia (ModiBed from ^nica ” * , jg ,555, 
msms and pathways of pam in labor What s Mew ai 


ulcnne relaxation When deep anesthesia ^e''choice of anesthesia 

non of the baby should be provided ^4 2)Tho 

depends upon 1) the expenence of the anesthetist ■ ) ,^^5 

the mothef, 3) the general condttion and 

that has elapsed since the ingestion of food by t out, and the fol- 

Ideally, endotracheal mtubatton should always be cameo 
lowing procedures* should be instituted 

Preparatory procedures »,.ia hr before induction 

1. Anucid, e g . 30 ml magnesium umlicaie hr oeiore 

2. PrcoxygenaUOQ 

3. Atrc^hine, 0 4 rog intravenously 
4 dTubocurare, 3 mg intravenously 

““Sum thiopental, mg/tgbody weight, intravenously 

2. Cricoid pressure 

3. Succinylcholme, 80 mg intravenously 

4. Avoidance of positive pressure 
5 Endotracheal intubation 

6. 02% succmylcholine intravenous infusion 


* Adapted from Bomca JI 
^VB Saunders, 1975 
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Cardiac output 



FIG 13-15 Effect of posture on maternal cardiac output, heart rate, and stroke 
volume during different periods of gestation (Ueland K cl al Am J 
Obstei Gynecol 104 856. 1969) 


The sequence of general (balanced) anesthesia for emergency vaginal delivery 
IS given. The preparatory phase is performed just before the patient goes to 
surgery and is continued during the preparing and draping of the patient In 
duction of anesthesia should be started only when all the obstetric team is ready 
to deliver Constant communication between obstetrician and anesthetist is 
required 

Agents for General Anesthesia in Most Common Use 

NITROUS OXIDE Nilrous oxide and oxygen anesthesia is unsatisfactory for 
the obstetric patient. The high coiuxntration of nitrous oxide (85%) required 
to produce total anesthesia causes quite marked maternal and fetal hypoxia 
This type of anesthesia is pariiculariy undesirable in black women in whom 
a hemoglobinopathy has not been excluded, because hypoxemia may precipitate 
a sickle-cell crisis 
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A concentration of 60% nitrous oxide J’SSracuon”me”m^^^^ 

safe analgesia dunng late first-stage ^ ihroughout each contracuon 

should be given at the onset of and '^^^method is useful sshen 

but should be discontinued between . _.g or when supplementation 

spinal saddle block anesthesia proves to -„pohesia is required 
of pudendal nerve block or j"*'*‘7h!.°self administration of “gas and air 
The vanoiB machines designed for the oxveen concentration in the 

analgesia are rather unsatisfactory because the oxygen co 
mixture is too vanable for safety 

. barbiturate is 

■luuiuM jiuurtiurt*- *•••-' — induction phase of balance 
vcnously Its pnmary use in obstetnes is in . — . f,.- T_<i 


^ KnrK.hirate IS administered intra- 
sooitJM THIOPENTAL This ultra short-acting mduction phase of balanced 
, use m obstetnes is in the indumon 3_5 

r cesarean section ^ j not been pitmedicattd, 

,s seen uorth while, t«>d d l-= n gisen 


general anesthesia for . . , . . 

mm before induction is well worth while, an curare, 3 mg, is 

she is gisen 04-0 6 mg atropine ’and minimize fascrcula- 

intravenously in order to reduce intragas p for the operauon 

hens The patient is meanwhile “ jSc of 4 mg/lg bjdy 

Sodium thiopental u then given intravenously in n dosage 
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Stie of puncture Lr5 
Point of catheter L-4 
Volume 10 to 12 ml 
Analgesia T-IO to S-5 



Delivery 



FIG ]3 17 Technique for standard epidural block for labor and vaginal delivery 
A continuous catheter » inserted through a needle placed at fifth 
lumbar interspace and advanced so that its point is at level of fourth 
lumbar vertebra Top. Light stippling shows analgesia extending from 
T.o to Sj (Box) achieved with low concentrauons of local anesthetics 
Bottom lust prior to delivery a higher concentration is injected to 
produce penneal relaxation and anesthesia (Bonica JJ [ed] Obstetnc 
Analgesia and Anesthesia Heidelberg, SpriDger>Ver]3g, 1972) 


weight, and 80-100 mg succinylcholme (Ancctine) » given intravenously 
to facilitate endotracheal uiCubation A mixture of nitrous oxide (60%) and 
oxygen (40%) provides an adequate level of anesthesia The dosage of sodium 
thiopental should not exceed 250 mg intravenously prior to the delivery of the 
baby, and in the presence of hypotension or hypovolemia the dosage should 
be reduced by half Muscle relaxation is mainiamed with a continuous infusion 
of 0 2% succinylcholinc It is now generally accepted that the longer the 
induction-delivery interval, the higher the incidence of low 1-mm Apgar 
scores So the shorter the induction-delivery interval, m concert with good sur- 
gical technique, the less will be the depression of the newborn 

HALOTiiANE One of the new group o! balogenated inhalation anesthetics, halo- 
thane IS especially useful because it produces rapid ufenne relaxation, facili- 
tating such procedures as version and extraction and manual removal of the 
placenta However, its use requires a skilled anesthetist, because deep planes 
of anesthesia must be achieved rapidly Initially, 2% halothane with 40% 
nitrous oxide and 60% oxygen is iiset^ and if uterine relaxation is achieved 
before loss of consciousness occurs, the halothane is reduced to 0S%, and 
then discontinued as soon as the procedure is completed A cuffed endo- 
tracheal tube is inserted if 2% halothane must be continued beyond a few 
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T»BLE 13-1 Oonge Duration ol Local Anea 

”,«cMr SolnalAna.in..l. in vaginal Dall»onr_ 


Drug 


OOM9* Total volunw Duf«tIo«‘ 
(mg) (ml) 


Procaine 75 

Tetracaine 5 

Udocaine 37 5 

Mepivaca ne 37 5 

Dbucane 375 

Prepitocalne 37 5 


1 5-2 
15-2 
15-2 
1i-2 
1 5-2 
1 5-2 


45- 60 
90-120 
75- 90 
80-110 
120-180 
80-110 


•Du, anon can be Increased 4<1-50K, By aoa,^ 
mg epineptirlne or 3 mg phcnylephrino to ine 

"’(Bomca JJ ObstaWc 

Racenl Advaneea am) current ala ua “nma I" 
Obstetfica and Gynaecology Philadelphia W8 
Saunders, 1975) 


minutes Haiothaneisapotent 

tension may occur Postpartum hem n g m controlling bleed- 

halothanc. and methergme is more effcciivc ina > 
mg alter halothane administration 


mg alter 

MDSCLL ABLAXAHTS DmgS 3U=h 33 "‘"r"' 

«al anesthesia if further ^ sensni pseudochohnesterase, and so 

In pregnancy there is a as m the nonpregnani woman 

succmylcholine is not hydrolwd as effi y yock from 

A ‘block-aid’ raomtor should therefore oe u , 
excessive succmylcholine administration 
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ESSENTIAL EQUIPMENT FOR DEALING WITH 

ANESTHETIC EMERGENCIES delivery 

The ,01, owing cuipmcn. should be ava, table and luncDoning m every 
room 

1. A supply of oxygen . nressures of 20-^0 

2 . Means of supplying intermittent oxygen p 

3 . mash wid. allacbed rebrealhing bag and preferaby a 

4 . rj.^\7aJr.Sf?.= n..n..and^andn^^^^^^ 

5 Two laryngoscopes (adult and new —^jaj stylet available for each 

tubes (^ 32. 34, and “ ”^'tr»nneions and suctron bps. 

6. A suction apparatus provided with a eq 
as well as a large stomach tube 
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7. A sterile set of tracheostomy instrumeDts and tubes (size 5 or 6) 

8. A cardiac defibrillator near at hand immediately accessible 

9. Drugs Several ampules of the following drugs should be available 

A. 10% calcium chloride solution 

B. Epinephrine (Adrenalin), 1 10,000 and 1 1000 solutions 

C. 1% lidocaine solution 50-100 mg intravenously as a bolus 
D Amobarbital or thiopental for intravenous use 

If an unduly large amount of procaine, etc , is used for regional anesthesia, 
a soluble barbiturate should be mixed and kept ready in a syringe for im 
mediate use m case convulsions occur 

E. Sodium bicarbonate, 44 mEq (SO ml) 

F. Ephednne sulfate (25 mg/ml) or mcphentermine (Wyamine) (30 mg/ ml) 

G. Isoproterenol (Isuprel), 1 mg m 500 ml S% dextrose in water 

H. Naloxone, adult, 0 4 mg/ml, pediatnc 0 02 mg/ml 
F. Succmylchohne, 20 mg/ml 

J. Lidocaine, given m infusion in a dosage of 1-4 mg/mm 

K. Procainamide (Pronestyl), given in an infusion m a dosage of 1-3 mg/ 
ram for maintenance purposes 

All regional anesthetic drugs should be m clearly marked ampules These 
should be autoclaved and never stored in an antiseptic solution, as the 
ampule may crack and contamination may occur The name of the drug and 
dosage on each ampule must be checked and rechecked before it is given to 
the patient 

10. A supply of stenle synnges and needles of all sizes 

11. Plasma, 25% serum albumin, or dextran These must be available im- 
mediately, and whole blood and fibrinogen within a few minutes 

12. Tubes (heparmized. oxalated, and nonoxalated) available for collecting 
blood samples 

13. Delivery room tables and beds These should be narrow, equipped with 
restraints and should be suitable for immediate conversion to the head 
down position Preferably the table should be equipped with a block to give 
sustained left uterine displacement 

PRECAUTIONS 

All patients should have an intravenous infusion started before any anesthetic 
IS given Balanced salt solution is recommended, approximately 500 ml should 
be given through a plastic cannula prior to induction of anesthesia If these 
simple precautions are taken, the obstetncian will have provided the patient 
with a Itfelme and so will be in a much better position to deal immediately with 
any emergency situations that may arise 

ACUTE RESPIRATORY PROBLEMS 
Pharyngeal Relaxation with Obstruction by the Tongue 

This condition should be recognized in a patient whose respiratory move 
ments become increased and irregular The marked diminution of \cntilation 
is reflected in the movements of the breathing bag and m progressive cyanosis 
All types of respiratory obstruction must be considered senously, for hypoxia 
is an important factor m the development of cardiac arrest 
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A „sp,ra, 0 ,y obstruct, on ot thts 

“ condtfon can be prevented by rnserttog a pbaryngeal or nasopharyngeal 
airway 

l'.*Tnra the pat.enfs head to “v,^l,X?aS''fte“ stertoroi sounds 

rt^Jce“e^n?thepi,ent-sbr^^^ 

3 Give oxygen unbl the pat|cnt s color is gooa anu 
anesthesia is then continued 


Larjngospasm . introduction 

Sumnlanon during light “ 'a? reflexes are st, 11 present, may 

W;?smX 7 entn consists essentially of avoiding the causes 

MXhXOBMBKT This Will depend largely upon the cause ,n general, the follow- 
ing routine should be followed 

I uX .ntemutten. posihve pressure tn an eflor. to breah the 

3. '^r4,«0 ntg Of --f 

within 1 mm This acts '™™'/“nulauon should be carried out umil 

the muscle relaxant, positive pressure ven ,5 adequate The 

the muscle relaxant wears oB a?er intravenous admirastration 

effect of this dose usually wears 

I. It anesthesia IS to be continued, then inib endotracheal “’>= 7';“ 

Everyone giving anesthesia should and the patient must not b 

IS much easier in some patients ° ,5 prolonged It is good P'cct'cc 

allowed to become hypoxic while the “''""P’ “ L^. cndolrachcal lutuhation 
lor the beginner to hold ^ hrea h sshdejnemph^^^^ 
tor this will make him mindful of ‘Jl' ^ ,he pmient, and try again 
not achieved within 3 mmoles, stop, oxygenale P 

Aspiration of Vomitus mmon cause of maternal 

The aspiration of paniculate matter « the reason As ^y as 

death dunng general stomach to empty dunng labor Th 

12-48 hours may be necessary for to aw ^ stomach 
obstetne patients should be Muside mserted in all obstetne patien 
Idcally.an endotracheal tube should be inserted 
general anesthesia IS given M.,ih hich spinal anesthesia i P 

.\sp, ration of vonutus Kfluxmg into the pharjux from the 

tiem may be unable to cough up %omitus rcuu & 
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stomach Spinal anesthesia, therefore, docs not necessarily protect the patient 
from the dangers of aspiration 

The particulate matter will cause atelect^is and, perhaps ultimately, lung 
abscess formation The aspiration of gastric secretions also causes severe 
chemical pneumonitis (Mendelson’s syndrome) 

PREVENTION 

1. Give atropine, 0 4-0 6 mg intramuscularly 45 mm before the induction of 
anesthesia Tlus wiD reduce intragastnc pressure and so reduce the pos- 
sibility of aspiration 

2. Give curare, 3 mg 2-3 mm before succmylcholme, to dimmish the mtra- 
gastne pressure rise and the fasciculations that follow administration of 
succmylcholme 

3. Forbid all solid foods and limit oral Quids during labor 

4. Do not use general anesthesia without endotracheal intubation Regional 
anesthesia should be used for patients who have eaten withm 12 hours, 
unless It is contraindicated 

5. If general anesthesia is essential for the delivery of a particular patient who 
has eaten within 12 hours, and no one is available to intubate the patient, 
insert a large caliber stomach lube The patient will then empty her stomach 
spontaneously as the tube is passed, or the contents can be aspirated once 
It is m place In addition, a cuffed endotracheal tube should be used during 
anesthesia The inflated balloon prevents aspiration, m the event that refliw 
of the stomach contents occurs despite precautions 

6 . Combat hypotension following spinal or epidural anesthesia This can result 
m loss of consciousness with accompanying loss of protective upper respira- 
tory tract reflexes 

7. Give magnesium tnsihcate (or other antacid), 30 ml orally, about 30 mm 
before induction to raise the pH of stomach contents If the pH of the 
stomach contents is lower than 2 5 and the patient aspirates, chemical 
pneumonitis will develop 

8. Use pressure on the cncoid cartilage (ScUick maneuver) so that it is pushed 
cephalad and posteriorly to occlude the esophagus This pressure should be 
applied from the time the paUent is asleep until intubation has been com- 
pleted and the cuff inflated 

9. Do cot remove the endotracheal lube until the patient has regained con- 
sciousness 

10. Before inducing general anesthesia, make certain than an ample supply of 
oxygen and a suction apparatus are available 

11. Insert an arterial line to allow monitoring of blood gases 

MRNAOEMENT 

1. Remove the anesthetic mask and turn the patient's head to one side At the 
same time have the table converted to a steep Trendelenburg position 

2. Use a jaw retractor to force the jaw open, and insert the fingers of the right 
hand behmd the patient’s last molar tooth 

3. Scoop out solid material with gauze around the fingers 

4 Suction the pharynx rapidly with a largc-cahber suction tip 

5. Give oxygen under pressure to try to relax the associated larjngospasm If a 
satisfactory response is obtained by this time, the patient is turned to the 
semi-prone position and postural coughing encouraged 
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. ™ tress develops, pass an endotracheal tnbe immediately and 
6 If respiratory distress develops, P ojygen and 

r^rendonSe Yction o^y^'a^n ^hde 

s»:s/rerrr~=~ 

pulmonary oxygen tosiaty j persists perform a tracheostomy 

Sfcn’iro»‘t prti'^oS! lelay If cardiac arrest 
occurs, perform closed chest cardiac massage 

;“a”taofthechestimmediate^^ 

^3 cL-1 or radiographic evidence of eoUapse or 

pneumoQitJS, and treat as necessaiy trachea is less than 2 5 , or if 

4 , If the pH of the material aspirated to™ * aspiration has occurred 

wheezmg and bronchospasm ,5 no solid material m the 

■niB IS a senous problem, even hydrocortisone, 200 mg, is 

patient’s stomach « bT 100 mg intravenously every 

given intravenously immediately, f V reverts to normal, for 

8 hours This dosage is “"“I „ fows no significant changes If 

at least 24 hours, even if the '’’ff ® “ „,,nuous inuavenous infusion of 
bronchospasm occurs, give ‘ftc P,“!‘f?« dextrose in water or an intravenous 
ammophyllme, 500 mg m „ 15 ® itSuhon" starting at a rate of 1 

infusion of isoproterenol m balanced sai 

lig/kg/min, increasing as necessary oT\een to maintain PaOj at 

5 . Givc^siuve-pressure ventilation with 7 4-75 If pulmonary 

80-100 torr. Sie Paco* at 30-35 torr. and the pH at intravenously, 

edema develops, it should be treated wrth morphine. 

andfurosemidefUsrx), 40 mg. intravenously ^ Gram stained 

6 Give antibiotic coverage to these pa ^ trachea AropiciHin. 1 g 

smear and culture of the aspirate take unless a contraindication 1 

every 4 hours intravenously is a good choice unless 

17 94 hours The right lung is more 
7 . Obtain an x-ray film of the chest every " ,ndicatedby soft, irregular 
commonly affected than the left Acid asp> jg-jiues with some degree of 
moulmg. and solid aspnaUon shows uniform dens.ues 
mcdiastmal shift . continuous monitoring an 

8 Keep the patient m an intensive care un -vould be used as necessary 
treatment Give oxygen, a mechanical respi tracheostomy sc 

Make blood gas determinations frequendy. and see w 
IS kept by the patient’s bedside 

Respiratoij Depression ovcrsedation. but 

By far the most common cause of myShenia gravis, or multiple 

It may occur m association with pohomyci , 
sclerosis 
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pREVESTioM Sedation must be Lepl to the minimum in all patients while reason- 
able comfort IS mamtained Oversedatjon reduces labor contractions and is 
not m the best interest of the patient or her baby 

MANAGEMENT 

1. One naloxone (04 mg) inlravcnoody for each 15 mg of morphine or 100 tng 
of meperidine received 

2. Give oxygen and assisted respiration to ensure adequate pulmonary ventila- 
tion 

3. Insert an endotracheal tube if necessary 

4. Perform a tracheostomy if the respiratory rate is not being maintained above 
8 /nun, if oxygenation is inadequate, if aspiration of secretion is required, and 
if the endotracheal tube is not satisfactory 


CARDIOVASCULAR EMERGENCIES 
HYPOTENSION 

Severe hypotension from spinal anesthesia is the second most common cause 
of maternal anesthetic death This can occur with high spinal or improperly 
administered caudal or epidural anesthesia The basic problem is that the 
capacity of the vascular bed is suddenly increased so that relative hypovolemia 
IS produced 

Prevention 

I 4 Hydration ivith balanced salt solution is important, give 500 ml over a IS- 
mifl period prior to spinal anesthesia 

2. Administer all spinal anesthetics slowly, no matter what agent is used Dosage 
for spinal anesthesia m the pregnant woman should be approximately half 
that for the same patient m the nonpregnant state 

3. Check the blood pressure every 30 sec for at least 5 min after a spinal 
anesthetic has been given 

4. Avoid spinal anesthesia in women with essential hypertension or anemia and 
in women who has e had recent bleeding 


Management 

Following spinal anesthesia the patient may become suddenly stuporous, cold 

and hypotensive Occasionally convulsions may occur The following steps 

should be taken 

1. Increase the rate of intravenous infusion 

2. Give ephedrine, 12 5 mg intravenously Repeat the dose m 1-2 mm if no 
blood pressure response is observed 

3. Elevate the patient’s legs 90® This simple procedure makes about 700 ml of 
blood immediately available to the rest of the circulation The table should 
not be in tbe Trendelenburg position and two pillows must be kept under the 
patient s head and shoulders 

4. If hypotension persists, turn tbe patient to the left lateral position or push 
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the uterus to the left, so that hypotension is not aggravated by compression 
of the jnfenor vena cava by the gravid uterus 

5. Give oxygen by mask 

6. If cardiovascular collapse occurs, it should be treated as described m chapter 
3 

7. If respiratory paralysis occurs as a result of high spinal anesthesia, give as- 
sisted or artificial ventilation 


HYPERTENSION 

Much less common than hypotension, hypertension may be caused by 1) 
oxytocic drugs given to toxemic patients who are hypovolemic, or 2) over- 
dosage with vasopressor drugs given prophylactically with spinal anesthesia 


Prevention 

Avoidance of the causes and the careful observation of all patients under anes- 
thesia can prevent hypertension Frequent blood pressure readings are essential 
in patients under any type of anesthesia but are particularly important in 
patients under spinal anesthesia 


Management 

The causative agent should be discontinued and hypotensive drugs given if 
available Especially useful is hydralazine (Apresohne), 2(M0 mg added to 
the intravenous fluid and titrated against the blood pressure 

CARDIAC ARREST 

Sudden failure of the pumping action of the heart will lead to an immediate re- 
duction in available blood volume This can be caused by myocardial infarction, 
cardiac tamponade, or massive pulmonary embolism, but when it occurs in an 
othenvisc healthy woman it is usually referred to as cardiac arrest A common 
cause of the latter is anesthesia 

The general occurrence rate is now about 1 in every 1500 uses of anes- 
thesia — between 5000 and 10000 times annually in the United States The 
total number of obstetric patients affected is unknown, but because most of 
these are healthy young women, it occurs less frequently than among surgical 
patients When it does occur in obsielnc patients, however, more than half the 
mothers and even more of the babies arc lost 

A period of arrest of more than 4 mm at normal body temperature is rarely 
compatible with complete rccovciy Prolonged cerebral hypoxia results cither 
in death or surviv al m a decerebrate state 


Predisposing Factors 

I. Hypoxia at any time during anesthesia Hypoxia frequently exists m the in- 
duction stage of anesthesia, and this is the most common time for cardiac 
arrest in the obstetric patient 
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2. Hypercapnia occurring during the course of an operation — sometimes 
evidenced by premature ventricular contractions or bradycardia Patients who 
receive large amounts of cold stored blood may develop severe bradycardia, 
and elevated serum potassium may contribute to the occurrence of arrest 
The blood must be warmed before administration because this drives 
potassium into the cells 

3 . Anesthetic agents in excessive dosage All such agents may cause cardiac 
arrest, especially if vasoconstrictive agents such as adrenalin or vasopressin 
are used to efTect hemostasis m the operative field 

4. Heart disease Cardiac arrest occurs above five tunes more commonly m 
women with heart disease 

5> Rapid blood loss 

6 . Vagal stimulation, especially m the presence of hypoxia or hypercapma, 
v^hich may occur during such procedures as gynecography or laparoscopy 


Prevenbon 

1. Atropine, 0 6 mg subcutaneously, should be given beforehand to all patients 
having general anesthesia. 

2. When hypercapnia is present, the patient should be given artificial ventilation 
to restore the blood to a pH over 7 4, PaOi 80-100 torr, and Pacoa less than 
40 torr If hyperkalemia is present 20 g of glucose with 10 units of regular 
insulin will help to reduce the serum potassium level by driving the potassium 
into the cells 

3. The stomach should be empty before general anesthesia is undertaken, for 
aspiration of vomitus may lead to cardiac arrest as well as asphyxia 


Diagnosis 

The most important factor in improving the survival rate of patients in associa 
tion with cardiac arrest is early diagnosis Vascular instability — as evidenced by 
hypotension and abnormal cardiac rate or rhythm, respiratory difficulty, and 
muscular twitching — commonly precedes arrest The alert anesthesiologist or 
anesthetist will recognize these danger signs and prompt action will avert 
catastrophe The anesthesiologist must observe the vital signs in all patients 
carefully throughout anesthesia, and in obsictnc cases he must not leave the 
mother unattended while resuscitating the baby The anesthesiologist must be 
especially alert during the induction stage of anesthesia and report immediately 
die absence of a carotid pulse or recordable blood pressure If these do not 
reappear within 1 min, then the occuncnce of cardiac arrest should be con 
sidered established The diagnosis may also be made on the basis of the ab- 
sence of heart sounds on auscultation and the absence of bleeding from the 
operative site The pupils are fixed and unrcactive to light, but initially are not 
dilated 

If at cesarean section neither aortic pulsation nor heart impulses can be 
palpated, external cardiac massage should be begun 

The establishment and maintenance of adequate respiration are the respon- 
sibility of the anesthesiologist The establishment and maintenance of adequate 
cueulation arc the responsibility of the obstetncian For success in treatment. 
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tcamKork is essential and all must be familiar ^vith the steps to be taken There 
js no time for discussion 

A cardiac resuscitation set should be available in every operating room and 
delivery room 

Management of Established Cardiac Arrest 

1. Slop the administration of any drug that may have precipitated arrest 

2. Clear the airway of mucus or other matenal Give pure oxygen and artificially 
ventilate the lungs at a rate of 20 times per minute If the patient is not already 
intubated, a pharyngeal airway or an endotracheal tube is inserted as soon 
as the color of the mucosa improves If no mask or oxygen supply is avail- 
able, mouth to mouth breathing is instituted m an effort to inflate the lungs 
The chest should nse sjonmetncally with inflation, and this is ronfinned by 
auscultation If the stomach becomes distended, insert a nasogastric tube 
and decompress iL 

3. Lov^er the head of the table sligluty, and raise the legs to increase \enous 
return 

4. Begm external cardiac massage with the patient m a shallow Trendelenburg 
position (Fig 13-18) 

Place the heel of the nght hand, with the left hand on top of it, on the 
sternum just alxive the xiphoid Exert venicaJ pressure, using body weight, 
to push the sternum mward for a distance of about 1J5 m This action forces 
blood out of the heart into the lungs and the general circulation When the 
pressure is released, the heart hib Chest compression should be performed 
about 60 times per minute If no help is available, the patient is pressure- 
ventilated twice for every 1 5 sec of external cardiac compression. 

An electrocardiographic tracing must be obtained If the tracing shows 
ventricular fibrillation rather than arrest in asystole, defibnllalion should be 
earned out 

Every obstetrician must be thoroughly familiar wiih the management of 
cardiac arrest, and a cardiac resusatatxon set and an electrical defibrillator 
should be available for every operating room and delivery room In summary, 
the plan of action can be remembered by the use of the mnemonic ‘WOP MD 
and Support.” 

Stop drug — eg thiopental sodium 

Trendelburg the patient and elevate the kgs to 90“ for 10 sec or longer if an 
assistant is available 

Oxygen IS gjv'en by mask (or endotracheal lube if in place) 

Pressure ventilation is earned out at the rate of about 20 per minute If 
necessary, an endotracheal tube should be passed and assisted ventilation con- 
tinued 

Massage the heart at 60«-80 limes per minute by external compression if 
asystole is present 

Defibnllafe, with electric defibrillator (DC 200-400 uati seconds) if electro- 
cardiogram sboH-s ventricular fibnJlation 

Supportive measures should be undertaken— eg , compression of the aorta, 
and administration of fluids and inotropic drugs Sodium bicarbonate should 
be given for treatment of metabolic aadtKis, 44 6 mEq (50 ml) immediately 
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FIG 13 18 Technique o( external cardiac massage (Top) Cardiac arrest Patent 
IS placed on Rat firm surface Vertical pressure is exerted using body 
weight to depress sternum 1 5-2 m toward vertebral column This 
action forces blood out of heart and into pulmonary peripheral circula 
lion When pressure is released cardiac filling occurs (Bottom) 
Cardiac arrest Patient ts placed on fiat firm surface Ulnar aspect of 
left closed fist with right hand on top of it is placed on lower third of 
sternum This affords more localized compression probably increasing 
effiaency and minimizing mjunes Body weight is used to apply com 
pression as with Kouwenhovens method (Cavanagh D DeCenzo 
JA FergusonJH Obstet Gynecol 22 56 1963) 


and at IO*mm intervals thereafter if determinations of arterial pH and base 
indicate the emergency persists 

If the heart persists in asystole give 05-1 ml epinephnne 1 1000 bj the 
intracardiac route Also give calcium chlonde 5-10 ml intravenously Ade 
quate fluids must be given and an infusion of mctaraminol (100 mg in SOO 
ml) IS useful for maintenance If there is a recurrence of ventricular fibrillation 
following conversion to normal rhythm procainamide, lO'^ solution 100 mg 
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intravenously should be given A maintenance infusion of 1 Iidocaine solution, 
at the rate of 1-4 rag/mm should be given as necessary. 

Results 

If adequate oxygenation and circulation are established ^^ithin 4 min, approxi- 
mately 50% of patients will recover 

TOXICITY TO LOCAL ANESTHETICS 

The most common cause of a reaction to local anesthetics is overdosage True 
allergic or hypersensitivity types of reactions arc rare, especially with the nei^er 
amide local anesthetics such as hdocaine and mepivacame The amount of local 
anesthetic used is not so important as is the blood level reached, and this will 
be high if inadvertent intravenous injection ocoirs Signs of local anesthetic 
toxicity arc seen rn pregnant women when blood levels of 5 ng/ml hdocaine or 
mepivocame are reached Toxicity in the newborn exists with half this blood 
level 

Factors that affect the rate of local anesthetic absorption are as folloi^'s 

1. The total amount of local anesthetic u^d 

2. The lime over which the local anesthetic is administered 

3. The method of administration Subcutaneous injection has the slowest up- 
take, intramuscular injection is more rapid, and topical application is more 
rapid still Intravascular injection results in the highest and most rapidly 
achieved blood levels This is roost likely to occur during epidural block 
because the epidural veins are dilated during pregnancy 

4. Vasculanty of (he area into which (he local anesthetic is injected 

5. The concentration of local aoestheuc solution used 

The use of vasoconstnetors (epmephnne) and spreading agents (hyaluroni- 
dase) that inHueace blood levels 

Clinical Picture 

Either stimulation or depression may occur 

STIMULATION This may be charactcnrcd by nausea and vomiting, hyperac- 
tivity with tinnitus, tremors, blumng of vision, and a feeling of impending 
doom Grand mal convulsions mih associated apnea and laryngospasm may 
occur Hypertension and tachycardia may occur 

DEPRESSION A period of depression will generally follow a stage of stimulation 
Patients who have been heavily sedated wlh barbiturates may not manifest 
sbmulation Lidocame may imtialJy produa somnolence and sedation before 
excitement If the blood level of the drug nses rapidly, as when intravascular 
injection occurs, the stimulation phase may not be seen 

hlanagement 

1. Control hypcrexcitability and convulsions Give only small doses of de- 
pressants because depression will follow The rapid, short-acting barbiturates 
such as sodium pentobarbital (Nembutal), 25-50 mg, should be given inlra- 
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venously Diazepam (Valium) is satisfactory for postpartum use If convul- 
sions are not controlled promptly, endotracheal intubation should be earned 
out with the aid of succiaylchclmc, fOO rog intravenously The patient is 
then ventilated with 100% oxygen 

2. Treat cardiovascular depression by improving cardiac output and vascular 
tone With ephednne, 12 5-25 mg intravenously, repeated as necessary If 
hypotension occurs, displace the uterus to the left, elevate the legs, and 
oxygen is given In addition, give a rapid infusion of 500 ml of a balanced 
salt solution If cardiac arrest occurs, treat it as described m the section 
Cardiovascular Emergencies lo this chapter 

3. Treat respiratory depression by ventilating the patient with 100% oxygen 
If the patient contmues to convulse, short acting muscle relaxants, such as 
50 mg succinylcholine, may be used to allow intubation If means of posiUve 
pressure ventilation and someone skilled m intubation are not available, 
muscle relaxants must noi be used In addition, a barbiturate should be given 
to depress the cerebral convulsive focus 

4. Combat gastric aspiration Upper airway reflexes arc lost If no one is avail- 
able to intubate, the patient should be placed on her left side in the head 
down position This will cause gastric contents to run away from the larynx 
and into the mouth, from which they can be suctioned 

5. Combat effects on the fetus If the mother experiences a toxic reaction, the 
fetus must be monitored electronically, and scalp sampling may be useful 
Paracervical block is the most common reason for high fetal blood levels of 
anesthetic, but rarely is cesarean section indicated 


THE SEVEN PILLARS OF rRE>ENT10N 

The blame for most deaths in obstetric anesthesia lies not in our stars but m 
ourselves” This is apparent on consideration of the most common causes of 
death, and the toll will be immediately reduced if seven simple suggestions 
are followed 

1, Do not give general anesthesia unless you are sure that the patient s stomach 
IS empty and you are competent m endotracheal intubation 

2. Do not overdose with spinal anesthesia — te, give smaller doses than those 
used in nonpregnant patients, and give them slowly 

3, Do not use drugs that you are unfamiliar with as routine precautions may be 
omitted with resultant disaster — e g the administration of continuous caudal 
analgesia without adequate observation of the patient 

4. Do not use incompatible drug combinations — eg the use of methergine 
after phenylephnne (Nco-Synephnne) administration resulting m acute hy- 
pertension or perhaps cerebral hemorrhage 

5 When local anesthesia IS required 

A. Use the minimal effective concentration of solution and 

B. Alnays aspirate before infiltration when there is any danger of inadvertent 
intravenous injection — eg during pudendal nerve block of paracervical 
block 

6. Ensure that adequate oxygenation is raaintamed throughout anesthesia 

7. Deal promptly with all emergency situations 
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Medical Emergencies 
ii^ Obstetrics 

Denis Cavanagh 


' Death lies on her, fike an untimely frost " 
Wlltiam Shakespeare US64-I6J6) 
Romeo and JuUei — Act IV, Scene 5 


Medical emergencies of a nonobstetnc nalure can conslituie 
threats to the life of the mother and her unborn child A num- 
ber of these conditions such as clotting disorders (Chapter 2) 
cardiac arrest and pulmonary embolism (Oiapter 3), acute 
renal failure (Chapter 5) and acute pyelonephritis (Chapters 
3 and 4) have already been dealt with However, a number 
of medical emergenices require further consideration Al! 
these conditions are dealt with in detail in a number of medi- 
cal textbooks, therefore, only those aspects relevant to their 
occurrence in the pregnant woman will be discussed and an 
outline of management given 

HEART DISEASE 

Heart disease is a major cause of maternal death in the United 
States, but jf maternal disability is minimal both maternal and 
pennatal mortality are only slightly increased With marked 
degrees of heart disease, the maternal death rate is in the re- 
gion of 2% and pennatal mortality may reach 50% 

The functional capacity of the heart is the best single indi- 
cator of the patient’s prognosis and the New York Heart As- 
sociation Classification (1964) is a useful guide 

Class I Normal physical activity causes no discomfort 

Class II Normal activity causes discomfort and slight 
dyspnea 

Class in Less than normal activity causes discomfort or 
dyspnea 

Class IV Any physical activity is impossible, and the pa- 
ifcni IS dyspneic at rest 

About 85% of maternal deaths in women with heart disease 
occur with class III or class TV disease, and patients in these 
two classes constitute only about 15% of those with heart 
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disease It is espeaally important to watch the patients who are pregnant for evi- 
dence ol heart failure, and a imM respiratory infection may precipitate cardiac 
decompensation Because of the altered arculatory hemodynamics of pregnancy, 
left heart fmlurc is more common than nght heart failure in the pregnant patient, 
and the most common manifestation is acute pulmonary edema 


ACUTE PULMONARY EDEMA 

Although we are concerned primanly here with pulmonary edema resulting 
from preexisting heart disease (rheumatic or congenital), it may also occur 
m a patient nith toxemia of pregnancy or even in a previously normal patient, 
as a result of fluid overload In the case of preexisting heart disease, the failure 
IS most likely to occur at the time of maximum blood volume (28th to 36th 
week of pregnancy), during the second stage of labor, or in the third stage 
of labor when a sudden increase in blood volume occurs as a result of the de- 
crease m the vascular space following delivery of the placenta and retraction of 
the uterus 


Prevention 

Appropnate medical and obstetric measures in the patients at risk will help to 
prevent pulmonary edema Appropnate obstetric measures are as folloi^s 

1. Give adequate analgesia Avoid scopolamine, and use morphine, 10 mg, 
m preference to mependuie 

2. Use pudendal nerve block or conduction anesthesia for delivery 

3. Give oxygen freely during labor and immediately postpartum 

4. Shorten the second stage of labor by forceps delivery to save (he patient the 
effort of beanng down 

5. Unusual care should be taken to avoid excessive postpartum bleeding Unless 
there IS significant postpartum hemorrhage oxytocics should ml be given 

6 If possible, deliver the patient m the left lateral position Avoid cesarean 
seciuan unless a definite obstetric indication is present. If the patient is 
delivered m the lithotomy position, lower the legs promptly after delivery 
to reduce drainage of blood into the general circulation At that time, even a 
volume of 700 ml might be critical 

7. Discourage the patient with class III or rv cardiac disease from breast-feed- 
ing her infant 

8. Keep the patient m the hospital for at least 1 week after delivery Give her 
appropnate advice with regard to contraception if she desires it Make ap- 
propnate arrangements for home help before the patient is discharged from 
the hospital 

Diagnosis 

This IS readily made because of the onset of severe dyspnea The patient 
frequently has a coughing episode, and frothy pink fluid appears at her lips 
She IS cyanotic and anxious Tachycardia is present, and the neck veins are 
usually distended 
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Treatment 

The following procedures should be instituted 

1. Place the patient m the sitting position with legs down 

2. Give oxygen 100% by mask with mechanical positive pressure ventilation 

3. Inject morphine 10-15 mg intravenously 

4. Inject lanatoside C (Cedilanid), 0 8 mg intravenously, follow it with 0 4 mg 
every 6 hours for two doses 

5. Slowly inject ammophyllme, 0 5 g intravenously 
6 Inject furosemide (Lasix), 40 mg intravenously 

7. Carry out physiologic Ncnesection, using tourniquets on three of four hmbs 
and rotatmg them every 15 mm 

6 . In an acute emergency, perform a phlebotomy and remove up to 500 ml of 
blood Co reduce Che load on the heart 

When the acute episode is over, followup therapy «i!J include completion 
of digitalization with a maintenance dose of digoxin 0 25 mg daily, and place- 
ment on a low sodium diet An ora) diuretic should be given if it is required 
For purposes of further care, any patient who develops heart failure should be 
considered henceforth to have heart disease class IV, and appropnate measures 
should be taken 


ASTHMA 

The pregnant woman who is having an acute asthmatic attack presents a very 
difficult problem The patient who is admitted m labor with bronchospasm 
should receive vigorous therapy for relief of symptoms Patients being treated 
for asthma should have this therapy continued throughout pregnancy and labor 


Diagnosis 

A history of previous asthmatic attacks related to allergy, bronchitis, or anxiety 
may be oblamed 

Ph)‘sical examination reveals respiratory distress with inspiratory retraction, 
prolonged expiration, and prominent rhonchi diffusely over both lung fields 
Laboratory findings m these patients may contribute little However, in severe 
asthmatic attacks, arterial blood gases may show decreased artenal oxygen 
tension, an increase in artenal carbon dioxide tension, and acidosis 


Management 

Evrn in the emergency situations treatment can be initiated during preparation 

for delivery 

1. Start positive-pressure treatments, using cpinephnne nebulization 

2. Give a subcutaneous injection of 0 2 ml epmephrme (I 1000 solution) This 
IS contraindicated for use with inchlorocthylcne, cyclopropane, or halothane 
anesthesia AliemaUvely, ammophyllme, 250-500 mg in 500 ml 5% dextrose 
m water, may be given as an intravenous infusion 

3. Give hydrocortisone, 100-200 mg, mtravcnously as an imtial dose Follow 
this With 100 mg in a liter of 5 % dextrose in water every 8 hours 
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4. If metabolic acidosis develops, correct it with 1 ampule {44 6 mEq) of 
sodium bicarbonate intravenously Take care m administering sodium bi- 
carbonate m the presence of a higji CO. tension in arterial blood 

5. Give antibiotics if there appears to be an initiating or perpetuating infectious 
factor 

6. Admmister oxygen liberally to the patient dunng labor to maintain good 
arterial oxygen tension 

7. Anesthesia for delivery should preferably be pudendal block, although a 
major conduction anesthetic given by an experienced anesthesiologist is very 
satisfactory General anesthesia is best avoided m the obstetne patient with 
asthma 


SICKLE-CELL DISEASE 

Sickle cell disease is a dominant hereditary disorder seen most commonly 
m black women The term covers a number of hemoglobinopathies Patients 
with the sickle cell trail (SA) are at little risk Patients with sickle-cell anemia 
(SS) or patients with sickle-cell (SC) disease are m an entirely different cate 
gory and pregnancy can be very dangerous for both mother and baby In either 
of these two conditions a sickle cell crisis may occur 

SICKLE-CELL CRISIS 

The problem is very serious The maternal mortality ranges m various senes 
from 0 to 2S%, and the perinatal mortality ranges from 25% to 50% 

A crisis IS manifested by attacks of headache, and abdominal, joint, or bone 
pams lasting from se\era( hours to several days The hemoglobin level remains 
relatively unchanged despite a hemolytic crisis Numerous nucleated red cells 
may be present m the peripheral blood, and leukocytosis is almost invariable 
X-rays of the bones may reveal cortical thinning and diffuse osteoporosis 
with thickening of trabecular markings on x ray films 
Tlic sickle-cell smear is diagnostic for both sickle-cell trait (SA) and sickle 
cell anemia (SS) Hemoglobin electrophoresis will identify other hemoglobin- 
opathies such as SC disease and S-lhalassemia 

Bone and joint pams resemble those of rheumatic fever TTic presence of a 
rigid, tender abdomen may suggest an acute surgical emergency, but bowel 
sounds are normal Headache, convulsions and paralysis due to cerebral 
thrombosis may be mistaken for a vancly of conditions, including prceclampsia 
or eclampsia Splenomegaly is a feature of SC disease but rarcrly occurs in 
-K-V. Iw wAJatvO!. vrr.mA ywawsi vVa 

presence of non deficiency anemia 

Complications such as hematuria, pyelonephritis, osteomyelitis leg ulcers 
and gallstones are not uncommon 


Management of Sickle-CeU Cnsis 

1. Give oxygen (100%) by fawmask 

2. Give analgesia Because of the severity of the pam, morphme sulfate 10 mg 
every 4 houn, may be requu-ed 
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3. Correct acidosis, with sodium bicarbonate 1 ampule (44 6 mEq) added to 
intravenous fluids 

4. Treat complications such as pyelonephntis 

5. Consider giving a partial exchange transfusion 

Indications for an exchange transfusion are a) painful crisis, b) pregnancy 
at 28 vveeks with a previous clinical course indicating severe hemoglobinopathy, 
or c) previous partial exchange transfusion with hematocrit under 25% or 
hemoglobin A less than 40% The procedure invoUcs a senes of phlebotomies 
with each liter of blood removed being replaced with fresh, washed, packed 
cells from a hemoglobin AA donor, and the balance of the patient's blood 
volume being reconstituted with lactated Ringer's solution The phlebotomy and 
infusions may be performed alternately or simultaneously The plan of treatment 
as suggested by Schwartz is as follows 

1. For every 500 ml of blood removed, infuse two units of packed red cells and 
100-200 ml lactated Ringer’s solution, with careful monitonng for hypo- 
tension. circulatory overload, and transfusion reaction 

2. Obtain a hematocnt after the third exchange transfusion is completed 

3* Repeat the procedure until an equilibrated hematocrit of 35% is reached 
Most patients will require phlebotomy of 1500 ml to achieve an adequate 
hemoglobin AA concentration and maximum benefit from the procedure 
4. Follow-up should include a) serial hematocrits (should be maintained at 
greater than 25%), b) serial reticulocyte counts (this should remain at 0-1% 
to demonstrate marrow suppression), c) serial hemoglobin electrophoresis, 
to demonstrate hemoglobin A of greater than 40% , d) folic acid, I mg per os 
daily, e) iron therapy if indicated by serum iron studies, 0 microscopic ex- 
amination of unne for evidence of infection on each visit, g) close monitonng 
of the patient for early signs of preecJampsia, to which these patients are pre- 
disposed, h) close monitonng for signs of chronic feta) distress, in view of the 
high perinatal mortality associated with this condition 


DIABETES MELLmJS 

Diabetes melhtus occurs as a complication of one m every 300 pregnancies m 
the United States Although maternal deaths arc now rare because of improved 
treatment, the fetal mortality remains in the region of 20% Pregnant diabetics 
are classified as follows 

Class A Diabetic status based only on an abnormal glucose tolerance test 

Class B Onset of diabetes after age 20, duration of diabetes less than 10 
years, no vascular disease 

Qass C Onset of diabetes between ages 10 and 19, duration of diabetes 10- 
19 years, no vascular disease 

Class D Onset of diabetes under age 10, duration of diabetes 20 or more 
years, vascular disease, including calcification of leg vessels, diabetic retinop- 
athy 

Qass E Same as Class D, plus calafication of pelvic s'essels 

Qass F Diabetic nephropathy (often Kimmelstiel-Wilson mtercapillary 
nephrosclerosis) 
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Many of the emergency situations involving diabetes meliitus in pregnancy 
can be a\oided if the patient is seen joindy by the obstetrician and the internist 
at least every 2 weeks throughout pregnancy Overt diabetics usually require 
insulin, and as a rule, the requirement is greater during pregnancy Blood 
glucose determinations should be used for regulation of diet and insulin As 
general management of the diabetic patient is covered in medical textbooks, 
we will concern ourselves only with emergency situations in the pregnant 
woman and the desirable method of delivery Sepsis, toxemia, and hemorrhage 
are the most common causes of maternal death, and all of these are more 
common m the pregnant diabetic 

NfANAGEMENT 
Diabetic Coma 

The management of the patient with diabetic coma has been well covered by 
Weil and Shubin (Table 14-1 ) 

InsulmShocV (Hypoglycemic Coma) 

If a patient is comatose, and it is not possible to differentiate rapidly between 
diabetic coma and insulin shock, she should be first treated as though she had 
a hypoglycemic attack Treatment consists of slowly administering 20-50 ml 
of 50% glucose m water intravenously If the patient is in insulin shock, she 
will recover rapidly If she does not, then diabetic acidosis is probably the 
reason for her coma, and she should be treated as suggested m the foregomg 
section 


Delivery 

The patient with any significant degree of diabetes mcIlitus should be admitted 
to the hospital at about the 36ih week She may have to be admitted earlier 
if she has toxemia of pregnancy or polyhydramnios, or if her diabetes cannot 
be controlled on an outpatient basis If a patient is taking msulin for diabetes, it 
is generally advisable to deliver her before the 38th week In a patient with 
severe diabetes, delivery may be desirable as early as the 34th week However, 
other factors must be considered when this decision is being made, and scnal 
unnaty estnols, ultrasonography, L/S ratios, and stress tests for the fetus are 
all useful aids As a general rule, patients should be delivered vaginally, but if 
this is not practical, cesarean section should be earned out 

"When the decision has been made to deliver a patient with severe diabetes 
mellitus, whose cervix is 50% effaced and 1-2 cm dilated, with a presenting 
part at station 0, the membranes should be ruptured and an oxjtocm infusion 
begun at a rate of 4 mU/min The dosage is increased as necessary according 
to the plan, outlined in Chapter 9, Intrapartum Emergencies Continuous 
monitoring of contractions and fetal heart tones is mandatory 

If the cervix is thick and closed, and pointing postcnorly, then delivery is un- 
likely to occur vnthm 12 hours, so elective cesarean section would be the best 
method for delivery If a patient has significant diabetes mellitus and a decision 
has been made to deliver her vaginally. it is important that a 12-hour tnal of 
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TABLE 14*1. Therapy et Diabetic Coma 


Abnormality Treatment 


Guides 


Hyperglycemia 
and ketosis 


Dehydration 
and acidosis 


Potassium 

depletion 


Insulin 

Insulm Injection, regular. 

100~200 units IV every 2 hours 
Insulin intection, regular, lO-SO 
units every 2-4 hours 
Cover Insulin with 5% glucose IV 
(usually in water), or with oral 
glucose 11 patient is able to eat 
Double dose of Intravenous 
Insulin to 400 units or more 
until serum glucose declines 
Fluids (based on 70 kg body weight) 
One titer o( sodium bicarbonate* 
saline mixture (Add 60 ml of 
7 5% NaHCOi {71 mEq Na* and 
71 mEq HCOi] to 1 liter of 
0 45% NaCI (77mEq Na«^ and 77 
mEq cl*l 

One liter of sodium bicarbonate 
saline mixture as above (or 1 


Until serum glucose is approxi* 
mately 300 mg/100 ml 
Until ketosis is completely reversed 
and patient is able to eat 
Urine sugar 0 to 2*- or serum glu- 
cose much below 300 mg/100 ml 

If serum glucose fails to decline 


Correction of acidosis as indicated 
by rises in venous pH end serum 
bicarbonate 


Preclude undue increase In cen- 
tral venous pressure and 
meifltain normal output of urine 


(Iter of 0 45% NeCi) 

One Jo three liters of hypotonic 
solution (a modified emiei's 
solution is used on our service 
which contains per liter 57 mEq 
Na*. 50 mEq Cl“. 25 mEq K*. 25 mEq 
lactate 6 mEq Mg**, and 7mM 
phosphale) 


S% glucose in water 


Potassium 

While the serum potassium is 
elevated, no potassium Is given 
intravenously 

Usually. 25 mEq of potassium 
chloride is added to 3rd. 4th. 
and 5th liters of fluid (each 
already containing 25 mEq of 
potassium] Rate of potassiuTn 
administrelion should be less 
than 25 mEq/hour 

It additional fluid Is given ss 5% 
glucose In water, 25 m£q 
potassium chloride Is added 
(0 each liter 


Fuiher need for parenteral fluid 
therapy on basis of above 
Indication Patient unable to 
eaL Serum glucose levels below 
330 mg/IQO ml 

Repetitive measures of serum 
potassium and monitoring of 
electrocardiographic changes 
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TABLE 1 Thtrapy of DJabclle Coma teonUmie^) 


Abnormality 

Treatment 

Guides 

Severe 

Start potassium therapy with 

Continuous electrocardiogram 

potassium 

first or second liter of fluid 

and frequent repetitive serum 

deficiency 

More concentrated solutions 
may be required (100 mEq 
potassium per titer) 

potassium measurements 

Circulatory 

Human serum afbutnln* (5% 

Monitor central venous pressure 

deficit 

(shock) 

Intravenously 

blood pressure andurinevolume 

Severe anemia 

Whole blood 

Increase hemoglobin to level 
above 10 g /100 ml 


*ln the senes of cases presented plasma was used Thts has been discontinued because 
of the danger of serum hepatitis 

{From Betgelman PM Grant WJ Severe diabetic fcetoacidosis tnWeitMH Shubin H(eds} 
Critical Care Medicine New York Harper & Row 1975) 


labor be given If there is no significant progress by this lime, then cesarean 
section should be performed 

CARE OF THE NEWBORN 

A pediatrician should be present at the delivery of the baby The cord is 
clamped immediatelj Blood is obtained for a blood sugar determination every 
3 hours for the first 12 hours If the level is less than 30 mg/100 ml glucose 
should be given slowly in an intravenous dose of 65 mg/hg of body weight in 
0 25% N saline intravenously slowly The baby should be kept w-arm in a 
heated enb li should be given 4 ml 20% glucose in water through a rubber- 
tipped medicine dropper every hour for at least 12 hours It should then be 
started on 5% glucose in milk, followed 12 hours later by a miJk formula 
Vitamin Ki, Img, should be given intramuscularly 
The baby should usually be kept in oxygen, 30-40% concentration, w'llh 
55% humidity at a temperaiute of 80-85® F It is kept under close observa- 
tion for evidence of tremors, convulsions, or respiratory difficulties As these 
babies arc prone to develop the respiratory distress syndrome, the nursery staff 
should report any respiratory difficulty immediately The neonates should also 
be observed for evidence of congenital anomalies, acid base abnormalities, 
hyperbilirubinemia, and hypocalcemia 


CEREBROV.\SCULAR ACCIDENTS 

Pregnant women have a higher incidence of cerebrovascular accidents than non- 
pregnant women This may be explained by collagen changes in the blood 
vessels during pregnancy Subarachnoid hemorrhage from all causes is more 
common during pregnancy Recurrent subarachnoid hemorrhage or the chance 
thereof may be an indication for cesarean section It is unwise to allow a patient 
to bear down in the second stage if she is known to have a congenital 
aneurysm of the circle of Willis 
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Hypertension associated with edamplogenic toxemia, especially m the 
presence of intravascular coagulation fibrinolysis syndrome and mcreased intra- 
cranial pressure due to ‘ bearing down* m the second stage of labor, ma> cause 
rupture of congenital cerebral aneurysms, arteriovenous malformations, throm- 
bosis of cerebral veins, or bleeding from any weakened cerebral artenes Some 
of these cerebrovascular accidents could be avoided postpartum if oxytoacs 
were avoided in patients with hypertensive disease in pregnancy A massive 
intracerebral hemorrhage may occur m a pregnant woman, especially if she is 
hypertensive (See Chapter 6, Eclamptogemc Toxemia) This condition is man- 
aged in essentially the same way m pregnant and nonpregnant women 

SUBARACHNOID HEMORRHAGE 

This condition occurs most commonly between 2S and 30 years of age and so 
may be met with in the pregnant woman When cerebral arterial rupture occurs 
in pregnancy, the mortality is two to three times that m the nonpregnant woman 
The condition may be defected prior to rupture if a careful physical examina- 
tion 1 $ made Ocular palsies, dipiopia, squint, and facial pam due to pressure 
on the third, fourth, fifth, and sixth cranial nerves may be present Visual loss 
and a bitemporal field defect signify pressure on the optic chiasma. Pressure 
on the optic tract produces homonymous hemianopia 
Sudden severe headache with nausea and vomiting follows rupture The pa 
tient may become scmicomatose or even comatose Nuchal ngidity and bilateral 
positive Babmski signs are present On spinal tap the cerebrospinal fluid is 
bloody and under increased pressure 

Diagnosis 

Cerebral angiography ts the best diagnostic means All four cerebral vessels 
should be inspected because several aneurysms may be present, and rupture 
will result in subarachnoid hemorrhage 

Course 

With cessation of active hemorrhage, the cerebrospinal fluid gradually clears and 
the pressure returns to normal in about 3 weeks The mortality from the first 
hemonhage is about 35%, an additional 15% of patients die from a subse- 
quent arterial rupture in the first few weeks A second rupture after 6 months 
IS relatively uncommon In general, the prognosis is poor with cerebral aneurysm 
iuv* msilomsiioits is bssi 

vvhen no lesions are discovered with four vessel arteriography, probably be 
cause the bleeding source was small and possibly had collapsed or thrombosed 
at a later stage 

Management 

The patient should be kept at rest, and exertion should be avoided Surgical 
measures designed to trap or obliterate the aneurysm are gaming in populanty, 
and results are improving It is difficult to evaluate the results of surgical treat 
ment, however, because patients with the worst prognosis are not candidates 
for surgery, and the patients who do best after surgery are those whose prog- 
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nosis would be rclaUvely good in any case Nevertheless, because of the danger 
o£ recurrent bleeding, surgeiy should be tned if an aneurysm can be identified 


THYROTOXICOSIS 

Thyrotoxicosis is a serious problem for both mother and unborn child, pnnci 
pally because it lends to be overlreated, resulting in the development of a 
hypothyroid state m the mother and her baby Dunng the first and early 
second trimester, this may result in fetal maldevelopment, cretinism or goiter 
AU pregnant women with thyrotoxicosis should be hospitalized and manage 
ment carefully planned in consultation with an internist and surgeon Therapy 
IS individualized according to (he degree of thyrotoxicosis and (he duration of 
pregnancy The prognosis is generally excellent for mother and fetus if normal 
thyroid function can be achieved promptly and then mamtaincd either by 
medical or surgical measures or a combination of both The most useful labora- 
tory tests are those of total T< and Tj resin uptake 

THYROID CRISIS 

This is an acute exacerbation of all symptoms of thyrotoxicosis, accompanied 
by feter, cardiac arrythmia, and extreme tachycardia Heart failure may occur, 
and the outcome may be fatal Nausea vomiting, diarrhea, hepatomegaly, 
jaundice, tremors, and delirium are all part of the clinical picture The thyroid 
storm may be precipitated by infections, unusual emotional stress, or labor 
Most often, however, it is precipitated by surgery in a patient who has not been 
adequately prepared medically 

Management 

The management is as follows 

1 Give sodium iodide, 1 g/day mtravenously, to inhibit the release of thyroid 
hormones 

2 Give oxygen 

3 Give propylthiouracil, 1200 mg/day orally in divided doses 

4 Give reserpine 2 5 mg intramuscularly every 6 hours, or propranolol 1-2 mg 
intravenously then 20 mg every 6 hours orally to control the maternal heart 
rate with direct monitonng by ECG 

5 Hydrocortisone, 300 mg intravenously every 24 hours, is useful, and digitalis 
and diuretics are used in conventional doses 

Intravenous fluids, 6000-7000 ml may be necessary to combat dehydration, 
and replacement of electrolytes is an essential supportive measure Hypothermia 
may be necessary for the hypcrpjrexta and phenothiazines have been suggested 
for use m the presenw of severe hyperpyrexia 


PARATHYROID DYSFUNCTION 

The development of mild hyperparathyroidism is a normal concomitant of 
pregnancy Severe chronic hyperparathyroidism causing osteitis fibrosa cystica 
IS rare dunng pregnancy, except m patients who have long standing renal dis- 
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ease The most senous problems relabng to parathyroidism jn pregnancy are 
muscle cramps and hypoparathyroid tetany 

HYPOPARATHYROID TETANY 

This condition is associated with a dehaency of calaum or an excess of phos- 
phate, or Jack of sifamm D and parathormone In hypoparathyroidism, hiTpo* 
calcemia is observed dunng pregnancy as a dilutional phenomenon The re- 
quirements for vitamin D and calcium are greater in the pregnant than in the 
nonpregnant woman Tetany may occur in late pregnant if calcium supple- 
ments have not been taken, it may be precipitated by hyperventilation durmg 
labor. It may follow infection, or it may be caused by the hypocalcemia that 
sometimes occurs dunng lactation 

Tetany from parathyroid deficiency is charactenzed by low serum calcium, 
high serum phosphorus, normal alkaline phosphatase, and absence of unnary 
calcium In contrast, in alkalotic tetany due to hyperventilation, the most com- 
mon form of tetany, the alkaline unne contains normal amounts of calcium 


Management 

Treatment consists of slowly admmistenng i0% calcium gluconate, 1-3 g 
intra%enously This dosage may be repeated in 6 hours 
Mamtenance therapy consists of the administration of vitamin Dj (calciferol) 
30,00(^150.000 lU/day orally This replaces parathyroid hormone, raising 
scrum calcium to normal, lowering tubular reabsorption of phosphate, and 
thereby reducing the serum phosphorus level Symptoms are relieved slowly, 
since Vitamin D acts slowly but persistently Because the most common cause 
of hypoparathyroidism is the academa! removal of or damage to the parathyroid 
glands at the time of thyroidectomy, hypoparathyroid tetany will tend to be 
worse in the post thyroidecfomy patient uho becomes pregnant 


ulcerative colitis 

Ulcerative coliUs has little effect on fertility, but pregnancy may have a profound 
effect on this disease under certain circumstances When pregnancy occurs 
while the colitis is inactive, an exacerbation is unlikely However, when con- 
ception coincides with active ulcerauve colitis, 50-75^® of the patients wil! 
suffer a severe relapse dunng pregnancy or in the puerpenum When ulcerative 
colitis has Its onset dunng pregnancy, more than 50% of the patients will have 
a severe attack, and some will die When cohus has its onset dunng the puer- 
penum, most patients will have a protracted course Pregnancy almost never 
exerts a favorable effect on the course of ulcerative colitis 

Most auihonues consider that therapeutic abortion is medically justified in 
cases of acute, fulminating, Ircatroent-resistant ulcerative colitis that is exacer- 
bated by pregnancy 

In an acute fulminating episode, the patient suddenly develops violent diar- 
rhea, vomiting, cramps, high fever, and profound toxemia The stools are watery 
and contain foul fecal matter mixed wiih mucus, pus, and often gross blood 

The diagnosis is confirmed by proctosigmoidoscopy or colonoscopy 
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Management 

There is no specific treatment for ulcerative colitis Strict bedrest and fluid 
and electrolyte replacement are the pnme features of management When 
anemia is severe, transfusion with compatible blood is indicated 

Diphenoxylate (Lomotil), 2 5-5 mg orally four times daily, or a combina 
tion of deodonzed opium tincture, 0 6-1 5 ml, and belladonna tincture, 0 6 ml 
orally every 4 hours are effective in reducing cramps and stool frequency 
Anticholinergic drugs and opiates should be given at regular intervals rather 
than according to the number of stools In severe cases none of these agents 
are very effective m controlling the number of bowel movements Severely ill, 
toxic patients with a high fever are in danger of perforation of the bowel and 
should be given antibiotics effective against the intestinal flora The placement 
of a gastrointestinal tube is useful for the administration of antibiotics, and 
suction can be used as necessary In seriously ill patients, it is worth while to 
give hydrocortisone, 100 mg intravenously, three times daily Although not 
curative, glucocorticoids induce remission in over 60^o of patients 

Surgery is indicated for ulcerative colitis under the following circumstances 
1) failure to respond to medical measures, 2) progressive abdominal distention 
with innumerable stools and anemia, 3) massive hemorrhage, 4) colonic ob- 
struction, 5) suspected caremoma 

The most effective surgical measure is total proctocolectomy with establish- 
ment of a permanent ileostomy Because of the excessive loss from an ileostomy, 
careful supervision of the patient m the hospital is essential before she is allowed 
to go home 


SySTE^^C LUPUS erytipematosus 

Systemic lupus erythematosus is characteristically a disease of women and de- 
velops most frequently during the childbearing years The maternal mortality 
IS approximately 20% and the pennatal mortality is approximately 30% in 
acute disseminated lupus erythematosus The mortality in chronic systemic lupus 
erythematosus depends upon the duration and seventy of the disease 
Pregnancy does not consistently influence the course of this disorder In 
over 50% of the patients with lupus erythematosus, the disease remains un- 
changed, and in a few cases it appears to improve during pregnancy Neither 
the disease itself nor its treatment with corticosteroids commonly reduces the 
fertility of the patient Spontaneous abortion usually before the 14lh week, 
occurs in about 20% of the patients with acute lupus erythematosus The 
incidence of premature labor and toxemia of pregnancy is also increased 

Cardiac insufliciency is often a critical problem, but progressive renal failure 
is the most frequent contributory cause of death m pregnant women with lupus 
erythematosus 


Treatment 

All patients must be admitted to the hospital for treatment of acute lupus 
ciythematosus Prednisone, 3(^50 mg orally, in four divided doses daily, may 
be required for the treatment of an acute attack After improvement has oc- 
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curred, a maintenance dose of about 10 mg/day may be used for a prolonged 
period dunng pregnancy and the pueipenum Patients should avoid exertion 
and exposure to ultraviolet light Pigmented, emollient, cosmetic lotions that 
are opaque to ultraviolet light may be applied to the face lesions 

Pregnancy rarely exacerbates lupus erythematosus so severely that thera- 
peutic abortion is justified Cesarean section should be used for delivery only 
if an obstetnc indication is present 


GLOMERULONEPHRITIS 

An initial attack of acute glomerulonephritis is rare dunng pregnancy^, most 
obstetnc problems relating to glomerulooephntis mvolve transitional, chronic 
forms of the disease There is no evidence that pregnancy aggravates glomerulo- 
nephritis Nephritis causes hypertension, predisposes to eclamptogemc toxemia, 
and contnbutes to an increase m pennatal moitalit} and morbidity 

The treatment of glomenilonephntis in pregnancy is the same as that m the 
nonpregnant patient Antibioucs are ineffective, and glucocorticoids may be 
harmful 

The disease may be an indication for cesarean section when placental dys- 
matunty or eclamptogemc toxemia occurs 

If azotemia is present in the patient writh acute glomerulonephritis, dietary 
protein is restricted Sodium and water intake are restneted only when edema 
or severe hypertension is present Diuretics such as furosemide are sometimes 
helpful m the management of marked edema or severe hypertension Hyper- 
tensive encephalopathy may require parenteral therapy with antihypertensne 
agents, such as mcthyldopa (Aldomet) in a dosage of 250-500 mg four times 
daily 


EXANTHEMATOUS DISEASES 

This group of diseases is caused by viruses that invariably gam access to the 
fetus by crossing the placental ‘ bamer ” The effect of these organisms on preg- 
nancy and the fetus depends upon the virulence of the disease, the mother's 
resistance to it, and the stage of fetal development at which infection occurs 
Fetal immunity depends largely on maternal active immunity (e^, active 
immunity from smallpox) or passive immunity (eg, from measles vaccinauon 
administration) Following a viral placentitis, fetal death in iirero may occur, 
with abortion or premature delivery The effects of the exanthematous diseases 
have been analyzed by Benson (Table 14-2) 

Exposure to Rubelta in Pregnancy 

In some respects this is a medical emergency, inasmuch as the problem is an 
extremely difficult one The pregnant woman who is exposed to rubella in the 
first trimester has a 15-20% chance of having an abnormal baby If a patient 
IS exposed to a proven or strongly suspected case of rubella, Schwartz (1973) 
Suggests that the following steps be taken 
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TASlE 14-2. Eganlhtmaioua DIsaaaea In Pngnaney 


Btleel of dfso3*» 


Disease 

On pregnancy 

On offspring 

Variola 

(smallpox) 

Abortion premature delfve/y 
frequent postpartal 
hemonhage maternal moitality 
increased 

May be bom with pocks 

Rubeola 

(measles) 

Abortion premature labor if 
disease is severe 

May be born with rash 

Varicella 

Severe disseminated epidemic 

Virulent tnfeetton may cause 

(chickenpox) 

type may be fatal to mother as 
result of necrotizing angiitis 

fetal death in ulero neonate 
may be born with pocks 

Rubella 

(German 

measles) 

Occasional eatly abortion 

Congenital anomalies W disease 
occurs during first trimester 

(Benson RC 

Handbook of Obstetrics & Gynecology 

tos Alios CA Lange Medical 


Publicetions 1974) 


1. Establish the susceptibility of the patient (10-20% of women are susceptible) 
by measuring rubella antibodies A history of pnor infection is not sufficient 
If immumty is demonstrated, the patient can be reassured and nothing further 
need be done Titers indicative of immunity vary from laboratory to labora* 
tory, but usually if greater than 1 10 they indicate immunity 

2. If the patient is susceptible, she should bt observed for development of clinical 
disease, as v-eW as for a serologic response A repeat rubella antibody tiler 
should be done 2-3 weeks after the initial one A nsmg titer is indicative of 
infection, even in the absence of clinical signs 

3. With the ready availability of abortion, many patients will elect to have this 
procedure 

4. The giving of gamma globulin may obscure the clinical disease without pre- 
venting teratogenic effects However, its use should be considered as an 
alternative for a patient who will not accept abortion 


POLIOMYELITIS 

This condition exerts an unfavorable elTeci on pregnancy Poliomyelitis is now 
more rare than it was formerly, but the disease increases the nsk of abortion 
and fetal loss Moreover, the fetus may contract poliomyelitis m its passage 
through the birth canal Bulbar poliomyelitis, most often observed m late preg- 
nancy, carries the most senous prognosis for both mother and fetus, and the 
danger of losing either is greater in the third tnmester 

Paralysis of the intercostal musefes, the diaphragm, and the abdominal 
muscles, together with the enlarged uterus, reduces maternal respiratory ex- 
change when the patient is m a tank respirator Thus, early delivery, often by 
cesarean section, enhances mechanical ventilation by the tank and contributes 
to the survival of the mother and mfant Emergency treatment in acute bulbar 
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poliomyelitis includes early tracheostomy, endotracheal suction, administration 
of oxygen and helium under positive pressure, and antibiotics Gamma globulin 
should be given to the newborn to protect it against poliomy ehUs 


INCOMPATIBLE BLOOD TRANSFUSION REACTION 

A hemolytic transfusion reaction occurs when an individual receives blood 
from a donor containing red blood cells of a type to which the recipient is 
sensitized or has naturally occumog antibodies As pointed out by Schwarz 
(1973), nearly all such reactions are the result of a clerical error. Lysed donor 
cells release their hemoglobin, which is deposited as acid hematin m the renal 
tubules and can cause acute tubular necrosis The release of the lysed red 
cell contents can activate the coagulation mechanism and result m disseminated 
intravascular coagulation, with depletion of fibrinogen as well as the deposiuon 
of micTothrombi m vital organs The released red cell contents may also activate 
plasmmogen to plasmin, wth consequent degradaUon of fibrin to fibnn split 
products with their hepannhke activity Allergic manifestations may accom- 
pany the transfusion reaction Major hemolytic transfusion reactions require 
prompt treatment 
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Surgical Emergencies 
in Obstetrics 

Denis Cavanagh 


The shngi and arrows of outrageous fortune'’ 
WiHtam Shakespeare {1564^1616) 
Hamlet Act HI Scene I 


When immediate surgicai intervention is necessary, the pres 
cnce of a pregnancy may prompt special measures, but the 
surgical need of the mother must be the primary consideration 
However, the possible eflect of the surgical treairoent on the 
pregnancy ilsclt must also be considered Aiso, many anii 
biotics used to combat life threatening infections dunog preg 
nancy have not been approved for use in pregnant^ by the 
Food and Drug Administration and so the benefit to the 
mother must be balanced against possible damage to the fetus 
Among 17,000 pregnancies at the Beverly Hospital, MA, 
Garry (1957) reported a senes of 32 laparotomies earned out 
during pregnancy Twenty seven of these women earned their 
babies to term Three women had hysterectomies, and two 
delivered five premature infants who died wuhin 24 hours 
of birth Shnider and Webster (1965) reported that over a 
49 month penod, 147 of 9073 women who were delivered 
had some type of surgery done dunng their pregnancy Their 
second senes, compiled m a cooperatne study of 1 7 hospitals, 
included 50 appendectomies in the course of 60 9J2 preg- 
nancies Premature labor and delivery were due chiefly to 
the indication lor surgery rather Ihan the procedure iiseil al- 
though, as would be expected, women who had surgery for 
incompetent cervical os demonstrated a high incidence of pre- 
mature labor (28%) and a high perinatal mortality (33 3%) 
The type of anesthesia used did not appear to affect the out- 
come in terms of prematurity, but whether anesthesia exerts 
a deleterious effect on the fetus awaits the findings of further 
research With the recent discovery m animal studies that 
some anesthetic agents are teratogenic and the fact that the 
uterus is less imtablc m the second tnmester, elective surgical 
procedures during pregnancy should be postponed until the 
second tnmester 


Chapter 15 



APPENDICITIS 


This condition complicates one pregnant^ in approximately 1200 Although no 
more common among pregnant women than m the general population, this 
acute surgical condition carries with it the difficulty of diagnosis and the in- 
creased danger of generalized peritonitis When diagnosed, or even strongly 
suspected surgery is immediately indicated, regardless of the stage of the preg- 
nancy Uterine irritability may be diminished by the use of progesterone, but 
careful manipulaUon can prevent many of the obstetric complications Peri- 
tonitis, when It does develop, can produce uterine imtability, as it occurs most 
often m the first two tnmesters, abortion and premature birth frequently result 
According to Douglas and Stromme (1965), when a patient is operated upon 
before perforation occurs, abortion or premature labor is unbkely 


Diagnosis 

1. Pam IS classically of the pcnumbilical type, then migrates to the right lower 
quadrant 

2. Anorexia, nausea and vomiting are common in pregnancy, so a high index of 
suspicion IS required for the diagnosis of appendicitis to be made 

3 Tenderness is usually localized to the right lower quadrant, but the position 
changes as pregnancy advances Moreover, the obstetncian must be aware 
that maximum tenderness rarely coincides with McBurney’s point (Fig 15-1) 
4. Mild leukocytosis is nonnal m pregnancy and may be confusing Usually 
there IS a shift to the left m the patient with appendicitis Urinalysis is im- 
portant, Since pyelonephritis must be ruled out, but there may be white cells 
in the urine t^cause ureteral proximity to an acutely infiamed retrocecal 
appendix results m this 

Management 

Immediate surgery is imperative Even though exploratory laparotomy does 
not reveal an acute appendix in about 50% of the patients, the danger of 
surgery is much less than the danger of possible rupture and penionitis If 
penloniiis is allowed to develop the result will be a significantly worse prog- 
nosis for both the mother and her baby In the operating room, and in the 
postoperatne period, several points should be kept m mind 

1. Anesthesia may be regional or general, as long as hypoxia and hypotension 
are avoided Halothane anesthesia will relax the uterus and may help to 
prevent premature labor 

2. Use a right paramedian incision This will gjve access ta the aJL any 

site and will permit adequate exploration of the upper and lower abdomen if 
the diagnosis is wrong A McBumey incision should no/ be used m women, 
whether pregnant or nonpregnant, because if the diagnosis is wrong it does 
not permit adequate exploration of the pelvis and abdomen 

3. Inject ampicillm, 1 g every 4 hours intravenously, for the first 24 hours after 
operation, thereafter 1 g every 6 houn should be given for 7 days If ffie 
appendix is ruptured chloramphenicol (Qiloromycetm) 1 g every 8 hours 
or clindamycm (Oeocin) 600 mgemry 6 hours should be given intravenously 
for 7 days 


376 OBSTFnuc emexcencies 




FIG. 15*1. Diagrammatic representation of probable location of appendix at dif> 
fcrent months of pregnancy and the puerpcnum X marVa McBumey’s 
point. (Baer JL ct al JAMA 98 1359, Copyright 1932, American 
Medical Association) 


4. As in all situations where peritonitis and uterine irritability are present, the 
use of progesterone in oil, 100 wg intrainuscularly, as an initial dose, and 
hydroxyprogesterone (Delalutin), 250 mg daily for 7 days, may be worth 
while. 

5. In a patient neat term, cesarean section should generally be reserved for 
obstetric indications In the presence of perforation or abscess formation, if 
cesarean section is indicated, hysterectomy should also he considered. 


MECKEL’S DIVERTlCULmS 

This small bowel diverticulum is about 2 in. long, arises about 2 feet from the 
ileocecal val\e, and is found in about 2% of Caucasians, (The eponym is 
unfortunate, as the diverticulum was dearly described by John Hunter long 
before it w as reported by Meckel ) 
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Everything that has been said about acute appendicitis may be applied to 
Meckel s diverticulitis In fact, the diagnosis is usually made only after the 
abdomen has been opened following a diagnosis of acute appendicitis Meekers 
diverticulitis treated surgically m a pregnant woman was reported by Walser 
et al , the patient was dcliv ered of a term infant 
As with all other mtraabdormnal conditions the tendency for a patient to 
go into labor depends primarily on the degree of peritonitis When the peri- 
toneum over the uterus becomes involved, the result is probably increased 
uteiinc imtabJity It i& postulated that there is then a local disturbance of 
progesterone balance, which in some way tnggers the release of endogenous 
oxytocin from the neurohypophysis Nevertheless, it seems clear that the welfare 
of both mother and fetus is best served by early abdominal exploration in any 
patient vvith a ‘ surgical abdomen ’ 


ACUTE PELVIC INFLAMMATORY DISEASE 

Gonorrhea m pregnancy is not uncommon but is usually asymptomatic The 
pregnant woman can serve as a source of infection for sexual contacts and for 
her babj’s eyes She should therefore be treated despite her lack of symptoms 
Acute pelvic inflammatory disease in pregnancy is rare 
The diagnosis is usually made at laparotomy in a pattern m whom a diagnosis 
of acute appendicitis has been made 

Management 

The treatment is as in the nonprecnant state If a tuboovarian abscess is present, 
the affected tube and ovary should be removed As m acute appendicitis, 
ampicillin, 1 g every 4 hours intravenously, with chloramphenicol, 1 g every 
8 hours or clindamycin dOO mg every 6 hours intravenously, should be given 
for 7 days if abscess formation has occurred 
Cultures arc taken 14 days after treatment and repeated as necessary until 
the patient is cured Smears are not adequate for diagnosis m women, so culiures 
must be obtained Cultures of endocervix and anal canal arc taken These are 
plated directly onto Thayer Martin medium and placed m a suitable incubator 
jar Altemaiively, these may be placed on spcaal transport medium and sent to 
the laboratory 


OVARIAN TUMORS 

Ovarian tumors and enlargements, benign and malignant, are not uncommon 
in the childbeanng years The most common ovarian tumor found in early preg 
nancy is the corpus luteum of pregnancy True neoplastic tumors are rare, with 
the exception of the benign ^stic teratoma { dermoid"), which accounts for 
25% of all ovarian tumors found during pregnancy Frequency diagnosed in 
the first trimester of pregnancy at the initial pelvic examination, they may grow 
insidiously and become quite large in the second and third trimester because 
a second pelvic examination is not usually performed until the 36th week of 
pregnancy Ovanan tumors arc subject to many accidents, such as hemorrhage, 
torsion, and rupture, and therefore they can precipitate the need for immediate 
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surgery dunrrg any stage of pregnancy Asymptomatic tumors may be obser\ed 
m the first trimester, and the operation should be postponed until 16-20 weeks 
if possible, because at that time the uterus is less irntable and the danger of 
Icratogenici^ is over 


Diagnosis 

Tumors, cystic or solid, can be readily missed dunng pregnancy, but usually 
will produce few symptoms On occasion, the consequences may be extremely 
senous Pedunculated, cystic ovarian growths will usually nse out of the pelvis 
and will rarely prevent vaginal deli\eiy On the other hand, they may undergo 
torsion at any stage of gestation and require immediate surgical intervention 
While counterrotation may correct the torsion, thrombosis and necrosis have 
usually occurred by the time surgeiy performed, and oophorectomy is usually 
necessary If torsion occurs early in pregnancy, before the placenta is well 
established, uterine contractions may follow In this situation progesterone m 
the same dosage as that used following appendectomy may be effective Ex 
putsive contractions may also occur when a laparotomy is performed in the 
later months, but the placental production of progesterone, and the greater 
refractoriness of the uterine musculature at these stages of pregnancy, reduces 
this possibility as compared with the first trimester Most important is gentle- 
ness of manipulation at surgery and the avoidance of penioniiis from spillage 
Solid tumors tend to granfate into the pelvic cavit) and more frequently 
interfere with vaginal delivery Unless torsion occurs they will haie little m 
fluence on the prematurity rate Solid tumors may exist throughout pregnancy 
and may not be discovered until they interfere with descent of the fetus in 
labor or until they are felt in the relatively empty pelvis dunng the puerpenum 
Of far greater significance is the solid tumor discovered dunng gestation itself 
On the basis of probability, the tumor will be the benign solid type or a benign 
cjslic teratoma, but the possibility of malignancy must be considered 
Torsion is the most frequent complication of ovarian cysts m pregnaniy, 
occurring in about 12% of patients wth ovanan tumors and is often accom- 
panied by rupture Torsion occurs most often in the first trimester, but it can 
occur at any time The clinical picture has soeral charactenstics 

1. Unilateral, often intermittent, colicky pain at the onset later becomes con 
slant and more severe as gangrenous changes occur The pam may be cither 
in the upper or lower abdomen Often a cyst is compressed behind the uterus 
in the cul-de sac and .oostenor jnelvis.. causing: backache and pam radiating 
down the legs 

2. The presence of an adnexal mass can usually be detected, unless muscle 
guarding prevents adequate examination Palpation of an adnexal mass be- 
comes increasingly difficult as pregnancy progresses Pelvic examination under 
anesthesia is prudent when the patient is uncooperative or when there is any 
doubt m the examiner's mind about the pelvic findings 

3. Signs of peritonitis and fever occur late, and indicate gangrenous change or 
rupture When an ovarian cyst ruptures tenderness, rebound, and muscle 
guarding are marked, and operation is urgently required In addition to the 
immediate penionitis these patients develop marked adhesions which may 
result in recurrent intestinal obstruction 

^ Laboratoiy studies are not helpful la the early stages, but m the more ad- 
vanced stages, leukocytosis with a shift to the left may be seen The white 
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FIG 15 2 Sonogram, longitudinal seclion at midline showing a large cystic mass 
occupying the pelvis Scattered areas of increased density within the 
cyst suggest that it is benign cystic teratoma (Courtesy of Dr R. E 
Woods) 


FIO IS 3 Sonogram, transverse section at fundus of uterus, showing fetal head 
and a large, sonolucent myoma (Counesy of Dr R E Woods) 





Wood count may range from 10,000 to 14,000/cu mm in normal pregnancy 

5. A Single flat x-ray film of the aMoroen may be helpful if it reveals a diagnostic 
pattern of calcification or a tooth m a benign cystic teratoma 

6. Sonar examination may identify the nature of the pelvic mass (Fig 15-2, 
15-3) 

Management 

In the presence of torsion or rupture of an ovarian cyst, prompt surgical inter- 
vention IS the only treatment Only this action can avoid the serious problem of 
peritonitis Peritonitis from a ruptured benign cystic teratoma is especially 
senous because of the serious chemical peritoneal irritation from the cyst 
contents In any event, with peritonitis there is also a significant nsk of abortion 
or premature labor When a twisted cyst or tubal mass is removed, it should not 
be untwisted pnor to removal, for this may release a thrombus m the venous 
system 

When a suspicion of mali^ancy anses, surgical intervention becomes im- 
perative If the suspicion becomes certainty at the lime of surgery, further im 
mediate treatment is that indicated by the nature of the pelvic malignancy If 
the fetus is viable at the time of this surgery, cesarean section should be done 
jUst before any hysterectomy and adnexal extirpation 
Booth (1963) reported on 50 women who had ovarian tumors during preg 
nancy One of them aborted at U weeks, and 46 others delivered at term The 
premature rate in this senes was an unremarkable 8% 

Peterson et al ( 1955) found an increased incidence of spontaneous abortion 
and premature labor when pregnancy was associated wiih an ovarian tumor 
They believed that the effect was mainly that of the accompanying complications 
and the emergency surgery that followed 

Results 

Garry (1957) reported three cases of torsion of ovarian cysts among 32 lap- 
arotomies that were done for ovarian growths One of these women was de- 
livered of a premature, live child one day after oophorectomy at 6 months, but 
the child failed to survive 

Otlaway (1963) reported two cases of ruptured hemorrhagic ovanan cysts 
during pregnancy, one woman was subsequently delivered at term, and the 
other was delivered, at the 38th week, of a 2455 g infant after induction of 
Jaiw far Rh sarsitmty iN'inefeen paffcirfi? «rffr ovafxarr fetmovs were listed frj’ 
McCorriston (1963), and no premature labors ensued An excellent review 
of the complications m patients with benign cystic teratomas was made by 
Pantoja ei at m 1975 


CERVICAL OPERAnONS 
Cone Biopsy 

The advent of colposcopy has much reduced the need for cold knife cone biopsy 
m the pregnant patient w ith a positiv c Papanicolaou smear 
Schulman and Ferguson found no increase in abortion or premature labor 


15 • SUItOICAL tMERGENClES IN OBSTETRICS 381 



among 41 patients ^\ho became pregnant {ollo\Nmg cold knife conization of 
the cemx, as compared \inlh a control group, although two patients had dys- 
tocia and severe cervical lacerations presumably from post-conization cervical 
fibrosis 

When cold-knife conization is performed during pregnancy, however, the 
tendency to both abortion and premature labor is increased Therefore, in the 
presence of a positive Papanicolaou smear, with a punch biopsy diagnosis 
of carcinoma tn situ or less in the third trimester of pregnancy, diagnostic 
conization of the cervix is best postponed until the 36th week of pregnancy 
Consultation with a skilled colposcopist should be sought, because colposcopi- 
cally directed biopsies are almost as accurate as cone biopsy m establishing the 
definitive diagnosis 

Needless to say. when invaswe catcinoma of the cervix is strongly suspected, 
cone biopsy should be done at any time dunng pregnancy in the interest of the 
mother In a study of 50 conizations dunng pregnancy, Ferguson and Brown 
found that the operation posed httic threat to the mother but in eight cases 
affected the fetus (five of the fetal deaths could not be directly attributed to 
the conization procedure) Thej fell that vaginal delivery m the face of invasive 
cervical carcinoma was not advisable but that it was not contraindicated in cases 
of carcinoma in situ In any event, each case of suspected cervical carcinoma 
must be individually judged as to the stage of pregnancy when diagnosed and 
as to the advantages and disadvantages of immediate surgical intervention foi 
diagnosis and treatment 

INCOMPETENT CERVICAL OS 

Although intervention may not be necessary m all cases, it should be appreci- 
ated that m approximately 15% of obstetric patients with this problem, there 
IS a tendency for the uterine cervu to dilate in the course of the growing preg- 
nancy The cervical weakness may be due to pnor trauma (as from a delivery 
or dilatation and curettage) or to a congenital weakness of the cervix If these 
patients deliver prematurely, they usually do so in the second or third tnmester 
The typical clinical picture is of bulgmc membranes with spontaneous rup- 
ture, followed shortly thereafter by expulsion of the fetus There arc usually 
no uterine contractions The patient often presents with a complaint of pro- 
fuse, w aiery discharge, spotting, or pelvic pressure 

Diagnosis 

The diagnosis should be made and ircalmenl by operation undertaken if a 
patient has a past history of abortion or premature delivery On speculum ex- 
amination, cervical dilation of 2 cm or more, with efiacement and perhaps 
bulging membranes, may be seen (Fig 15-4) If contractions are present, they 
arc usually painless 

Management 

Bed rest IS advisable to observe the patient for the possibility of labor The 
patient should be placed m the Trendelenburg position to reduce the effect of 
the fluid wedge on the internal os The use of ntodnne, orciprcnahne, etc, 
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FIG 15-4 .ncompe«„< ccmcal o, with bulgmg membranes (Courtesy 
Hubert A. Ritter) 

r*!, o Tntraoarturn Emergencies) 
should be considered to inhibit -„j,on usmg the Shirodkar (Fig 

Preparations should be made for ccrclag P . ^ jq^ procedures General 
15 5 to 15 8). Worm CF.g 15 9) .na%= WptuI 

anesthesia with a uterine relaxing agent s which the opera 

The results of the operation vary Recently Ritter Ritter, 

tion IS performed and the type of proce of 95^o (1976) with their 

and Callaghan reported a success rate in the r g 
operation 

ECTOPIC PREGNANCY 

, ...lb a woman m acute shock with 

It IS not too uncommon to be content --ernancy and to have instituted 
the classic symptoms of a ruptured tu a " * intrauterine pregnancy 

corrective surgery only to find that she has a coexisie ^ 
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FIG 15-5. Shirodkar-Barter operatioa for incompetent cervix. A. Afwr transverse 
incision of vaginal mucosa, bladder is displaced upward by scissor dis- 
section. B and C. Bladder has been dissected upward to a level just 
above the internal os. (Eastman NX. Heilman L [eds]: Williams Ob- 
stetrics. 12 ed. New York, Appletoo-CenlUTy-Crofts, 1961, p 550) 
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FIG 15 6 Shtrodkar>Barter operation (rontinued) A. Incision in posterior mucosa 
corresponding to level of anterior incision C Aneurysm needle is about 
to be passed through anterior incision, under vaginal mucosa and out 
through posterior incision C. A Dacron ligature is attached to needle 
(Eastman NJ, Heilman L Icds) Williams Obstetncs, 12 cd New York, 
Appleton Century-Crofts, 1961, p 55) 





FIG 15 7 Shirodkar Barter operation (continued) A After the ligature has been 
pulled through the incisions on patients right the same procedure is 
carried out on left side B Dacron ligature is anchored to posterior 
cervix by silk ligature to prevent its slipping over the posterior lip of 
cervix (Eastman Nf Heilman L [eds] Williams Obstetrics 12th ed. 
New York Appleton-Century-Crofts 1961 p 552) 


As this situation occurs usually in the early months of pregnancy, concomitant 
oophotecioray may lead to uterine contracuons and abortion so only salpmgec 
tomy or salpingostomy should be performed Ectopic pregnancy m the later 
months is rare it is usually abdominal rather than tubal and is rarely associatco 
with an intrauterine gestation As already pomted out (Ch 7, Hemorrhage m 
Early Pregnancy) culdocentesis is a very useful diagnostic tool for detecting 
intiapcntoncal bcmotihage and should be employed at any time that ruptured 
ectopic pregnancy is suspected If ruptured ectopic pregnancy is suspected do 
not delay surgery to await blood replacement Open the abdomen through a 
longitudinal incision and clamp the bleeding area 
Laparoscopy arculdoscopy should be earned out when an unruptured ectopic 
pregnancy is suspected and the uterus is not too large to be a contraindication 
to these procedures 


INTESTINAL OBSTRUCTION 

Approximately once in 6000 pregnancies intestinal obstruction occurs About 
50% happen m the second tnmcsier Obstruction is usually due to adhesions 
that arc the result of a previous appendectomy myomectomy, uterine suspen 
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peptic ulcer 
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be immediate, regardless of the state or stage of pregnancy Some very large 
perforated ulcers have been reported during pregnancy 

HEMORRHAGE 

Operation for a hemorrhaging peptic ulcer is not usually required unless massive 
hematemasis or melena is present McComston reported three cases of women 
with active duodenal ulcers or duodenitis tn pregnancy , none of them delivered 
prematurely An additional patient with a bleeding duodenal ulcer developed 
cardiac arrest during surgery Although she recovered follotving open chest 
cardiac massage, her baby was stillborn 


RENAL EMERGENCIES 
PYELONEPHRITIS 

Kidney inflammation is not a surgical emergency, but it is sometimes mistaken 
for acute appendicitis or other causes of acute abdomen 

The condition may occur at any stage during pregnancy but is most common 
in the second trimester The patient suffers anorexia, nausea, and vomiting 
Costovertebral angle tenderness is present often bilaterally but is more com- 
monly present on the right side Laboratory evidence of infection is the finding 
of clumps of white cells tn a clean catch or catheter specimen of unne In ad- 
dition, a patient frequently has a leukocytosis with a shift to the left 
These patients often have temperaiuxes tanging up to 105* F and should 
always be considered to be very til The possibility of septic shock is present 
in these patients This aspect has been discussed in Chapter 3, Shock 

Management 

Treatment consists of bedrest, hydration, and antibiotic therapy If possible 
culture and antibiotic sensitivity studies should be obtained before antibiotic 
treatment is begun AmpiciIIm, 1-2 g every 4 hours rntraienously, will usually 
control the infection within 48 hours Thereafter the dosage can be reduced to 
500 mg every 6 hours The course should be continued for at least 10 days 
If the patient is not improving and the sensitivity studies show the organism 
is resistant to ampicillin, this drug should be discontinued and a suitable anti- 
biotic prescribed 

If the patient does not respond rapidly have her lie on the opposite side 
?it)TTi \kA ’ktiiwf appears \o be rnoA tnartcedfiy iniecied Tnis wfti then 
result m better drainage of the infected kidney Although the disease is char- 
acteristically bilateral, the right side is usually more infected than the other 
In a patient near term, labor should be induced Following delivery drainage 
of the calyces is more readily achieved 

RENAL COUC 

Ureteral stones arc more common dunng pregnancy than m the nonpregnant 
state because of the hypercalciuna of pregnancy, the dilatation of the unnary 
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iract, and the stasis resulting from pressure of the gravid uterus on the pelvic 
bnm Stones up to 0 5 cm uill usually pass, but larger stones become impacted 
The extreme nature of the pain and its location in the back and/or flank make 
the diagnosis fairly easy A history of previous episodes of renal colic, the 
presence of hematuria, and a visible stone on x ray or intravenous pyelogram 
arc diaposljc If the stone is not passed, it may be dislodged by retrograde 
catheterization or even removed transurethrally If this is unsuccessful, progres- 
sive hydronephrosis develops so the stone must be removed by exirapentoneal 
ureterolithotomy 


CHOLECYSTITIS 

Patients with symptoms of cholecystitis are frequently obese and often have a 
strong history suggestive of gallbladder disease The location of the pain in the 
nght upper quadrant and a positive Murphy’s sign, visualization of stones on 
x-ray films, or the detection of h>perbilirubinen)ia suggest the diagnosis Unless 
essential for immediate treatment a cholangiogram is not indicated because of 
the radiation to the fetus 

Symptomatic relief may be obtained with mependme (Demerol), 100 mg, 
and atropine, 0 4 mg, subcutaneously 

Gallbladder surgery m pregnant women should be avoided unless obstruction 
occurs, because it carries a perinatal mortality of approximate!) 159e In 
obstruction, however, operation is necessary to prevent rupture of the gall 
bladder and peritonitis Cholecystectomy, or even cho1ec)stostomy, and the 
csiablishmern of biliary drainage are essential 


PANCREATITIS 

This condition is extremely rare m pregnant^ The symptoms are vomiting and 
severe, bonng, epigastric pam The diagnosis should be considered if serum 
amylase and lipase levels are markedly elevated 
Hemorrhagic pancreatitis carries a mortality of approximately SO'^, so treat- 
ment should be vigorous as soon as the diagnosis is made The essentials are 
continuous gastrointestinal suction replacement of fluid and electrolj tes, and 
adequate analgesia Morphine should not be used, but meperidine (Demerol), 
/CW mg, with atropine, 0 4 mg subcutaneousfj cv'cry 4 flours as necessary, waff 
usually relieve the pain Probanlhcline bromide (Pro-banlhinc), 30 rog every 
6 hours intramuscularly, is also required ^Vhcn response to medical treatment 
IS not prompt, surgical intervention may be life saving m the presence of pan- 
creatic perforation, as in abscess formation or in bowel or gallbladder per- 
foration 


RED DEGENERATION IN A LEIOMYOMA 

As the uterus enlarges in pregnancy, it is not uncommon for the blood supply 
to leiomyomas to dimmish or to be interrupted The tumors undergo red de- 
generation. which may be associated with moderate pain The area of the 
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fibroids IS ttndCT. The ttcatoent shoald be bed rest and analgesics Vcr> rarely 
IS myomectomy required dunng pregnancy, this is a very bloody operation and 
should be avoided 


TRAUMATIC INJURIES IN PREGNANCY 

Trauma to the gravid uterus can affect the mother and the fetus quite pro- 
foundly The same pnnciples for diagnosis and management apply as m any 
trauma victim, but the potential complications and the margins of safety m 
the treatment of these patients are considerably altered For these reasons, the 
management of these patients must be undertaken by a team including the 
obstetncian, pediatncian, and appropnate medical surgical specialists How- 
ever, one team member — preferably the obstetrician — should have primary 
responsibility (or the care of the patient All patients with penetrating injunes 
should have toxm-antitoxin or toxoid, as vveii as adequate blood and fluid 
replacement, appropriate antibiotic coverage is essential if sepsis is present 

ABDOMINAL TRAUNfA 

In blunt and penetrating injuries, the diagnosis is established by 1) history. 
2) physical examination, 3) abdominal radiographs (Rat film, upn^t, and 
left lateral decubitus), 4) examination of wounds. 5) paracentesis or culdo- 
centesis and 6) laboratory studies Abdominal wounds should not be probed 
with instruments unnecessanly Such action may further contaminate the 
wound and cause further bleeding If examination fails to confirm that the 
peritoneal cavity has been entered, injection of Hypaque into the wound 
through a small rubber catheter may confirm the diagnosis on x*ray films 
Abdominal paracentesis or cutdocentesis should be performed with a IQ-cc 
syringe and an 18 gauge spinal needle In late pregnancy culdocentesis should 
not be done and paracentesis should be confined to the upper quadrants of 
the abdomen to avoid punctunng the uterus In early pregnancy, four quadrant 
taps may be helpful Laboratory studies should include CBC, typing and 
crossmatching, serum electrolytes, BUN. blood sugar, and serum amylase and 
lipase 


Management 

Laparotomy is mandatory if there is any evidence of intraabdominal hemor- 
rhage, a ruptured viscus, or an enlarging retropenloneal hematoma If none 
tA viriest rs ttit ptftiwft sVfwftd be bept under carClifi o’oservation, and 

the vital signs, fetal heart tones, and urinary output should be monitored every 
hour, more often if changing Seoal pelvic and abdominal examinations should 
be conducted and serial laboratory studies earned out When operation is 
decided upon, the following points should be kept in mind I) The innsion 
should be in the midline to allow exploration of the entire abdomen 2) Utenne 
injury will require evacuation of the uterus and then repair or removal (see 
the section on the ruptured uterus in Ch 8, Hemorrhage m Late Pregnancy) 
Cesarean section should be earned out only for obstetne reasons If there is 
no evidence of uterine rupture present, the possibility that the abdominal pain 
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IS associated ujih abrupiio placentae should be considered If the diagnosis 
of utenne rupture is established at laparotomy, the uterus is best emptied by 
cesarean section even if the baby is premature Postmortem cesarean section 
IS best reserved for cases of sudden maternal death m late pregnancy 3) Dam 
age to other abdominal viscera should be managed m the usual fashion and 
will not usually require evacuation of the uterus If bowel contents have been 
spilled, operative procedures on the adnexa or uterus should be avoided if 
possible 4) Rctropemoneal hematoma is often associated with pelvic fractures 
The hematoma is best managed conservatively if it is limited Evacuation of the 
uterus may be required for exposure, to secure hemostasis by hypogastric artery 
ligation Pelvic packing may be necessary following such a ligation for complete 
control of bleeding If a hematoma has been present for over 6 hours and has 
been enlarging it may be extremely difficult to identify anatomic structures, 
and such normally simple procedures as hysterectomy may be difficult because 
of the abolition of normal landmarks 


PELVIC TRAUMA 

All patients with evadence of trauma should have careful evaluation of the 
lower urinary and gastrointestinal tracts for injury 


Vulvovaginal Injuries 

These are diagnosed by pelvic examination which should usually be performed 
under general anesthesia for accurate assessment 
The treatment depends upon the findings Penetration of the cul'dS'Sac calls 
for immediate exploratory laparotomy to rule out injury to the uterus or other 
mtraabdominal viscera Foreign bodies ate removed if found Debridement, 
irrigation, and closure of wounds is important Incision and drainage of hema 
tomas with ligation of bleeding points and appropnate placement of drams 
should be earned out Vaginal packing for tamponade is sometimes useful 
Tetanus prophylaxis or passive immunization with antitoxin is indicated, as for 
abdominal penetrating wounds Antibiotic therapy with ampiallm 1-2 g every 
4 hours, clindamycin 600 mg every 8 hours and gentamjcin, 80 mg every 
8 hours, should be given intravenously With regard to delivery, in most m- 
stances, mjunes will heal rapidly and vaginal delivery can be conducted 
CeSQKsa ssciton is indicaisd Wifee/j sre cxtesaive and haaiisg is 

poor, or m any case in which there has been a recent repair of a lower urinary 
tract injury or gastrointestinal mjury that communicated with the v agma. 


PELVIC FRACrURES 

The incidence of secondary injuries, the amount of blood loss, and the ortho- 
pedic and obstetric management will all be influenced by the forces causmg 
the fracture the number of breaks in the pehic girdle, and the degree of dis- 
placement of the fragments The diagnosis should be as precise as possible 
Orthopedic examination should be conducted to assess the fractures Diagnostic 
x-rays and additional studies should be earned out to determine the extent 
of injuiy to the unnaiy or gastrointestinal tracts 
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Management 

Tveatmenl depends upon the stage of piegnaocy If the pregnancy has advanced 
36 necks or more, treat and plan for vaginal delivery except in the following 
arcumstances 1) the orthopedic fixation and immobilization of the pelvic 
fracture would be disrupted by vaginal delivery m the near future, or 2) indica- 
tions for exploratory laparotomy are present In these instances cesarean section 
combined with exploratory laparotomy is indicated 

If the pregnancy is less than 36 weeks and there is no indication for ex- 
ploratory laparotomy, 1) treat the fracture, 2) treat premature labor, if it 
develops, with an agent such as Ritodnne or orciprenaline, 3) deliver the patient 
vagmally at or near term unless there are obstetnc, orthopedic, or urologic 
indications to perform cesarean section When cesarean section is indicated, 
orthopedic applicanccs may be applied at the same time This possibility should 
be kept in mind when (he case is discussed with the consulting orthopedic 
surgeon 


CARDIAC SURGERY 

Anj cardiac dysfunction great enough to cause cyanosis results in a high pre- 
maturity rate With the gradually increasing range of cardiac deformities, both 
congenital and acquired, that are coming under the corrective skill of the cardiac 
surgeon, it is advisable that elective surgery be performed prior to the onset 
of pregnancy In the event that cardiac surgery becomes indicated during preg- 
nancy, however, it should be carried out llie results are frequently surpnsmgly 
good 


ADRENAL DISEASE 

Hemiadrenaleclomy for a hemorrhagic adrenal cyst in a pregnant woman was 
reported by Gillespie and McPhail (1962) wiih subsequent delivery of a term 
baby 
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In 1931 Williams began to ™ al dwths The phy- 

delphia General Hospital >0 jovi^r” audience He 

sician in charge 9'“'"“^^ a^mtrcisms that were raised 
had to reply to the q“estio"S d maternal death 

by Its members All '''““ -of commission or omisMn 

were lully discussed and "express his ideas The 

vecre overlooked Everyone uunitiNC, e'en though the 

purpose was educational “^^-e condoned resembled 

a3phere m which these meetings w ere con 

that of a court trial ,„alvtic approach was pursued 

During the next 9 years, this analytic pp 
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As a result of case report analjsis, a hi^ percentage of preventable factors was 
identified On the basis of summary reports, corrective measures were under- 
taken These were essentiall) at the levels of physicians’ care and community 
resources As a consequence, maternal mortality in Philadelphia dropped from 
680/100,000 live births m 1931 to 230/100,000 li\e births in 1940 This im- 
provement was obtained before sulfa drugs, antibiotics and blood bank services 
became generally available 

This concept and activity has become widespread Study committees of some 
sort — local, regional, or state — now exist m every state Counterparts exist in 
other countries, in some cases at the national level Their continuing objective 
IS the reduction of maternal mortality to an irreducible minimum by means of 
the principles and functions desenbed above It is of interest that they hate no 
actual legal power 


The International Classification of Diseases (I CD) 

At the present lime the information on death certificates is codified according 
to the ICD, adapted in 196S Maternal deaths are categorized under classifica- 
tions 630-678 as shown below 

Complications of pregnancy, childbirth and the puerpenum 
Ectopic pregnancy 

Toxemias of pregnancy and the puerpenum except abortion w iih toxemia 

Hemorrhage of pregnancy and childbirth 

Abortion 

Induced for legal reasons 
Induced for other reasons 
Spontaneous abortions 
Other and unspecified 
Sepsis of childbirth and the puerpenum 

AU other complications of pregnancy, childbirth, and the puerpenum 
Delivery w-ithout mention of complication 

Maternal Deaths 

Maternal death rates arc computed per 100 000 live births There is some 
difference in the definitions of what constitutes a maternal death Maternal 
death is usually defined as the death of any woman while pregnant or within 42 
days of termination of pregnancy, irrespective of the duration and site of the 
pregnancy Deaths within the 42-day time period are further subclassified 

Period 1, 1-7 days following termination 
Penod n, 8-42 days following termination 

The World Health Organization defines a maternal death * as a woman dying 
of any cause whatsoever while pregnant, or within 90 days of termination of 
pregnancy, irrespective of duration of the pregnancy, at the time of termination 
or the method by which it is terminated ** 

Efficient and accurate function of maternal mortality study committees de 
pends heavily on the data collection ^stem used for the compilation of vital 
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statistics Differences in termmolt^, deficiencies in completion, and inacoir* 
acies m death certificates cause a number of difficulties Experience in the 
United Stales suggests that when reliance is placed on death certificates alone, 
a substantial number of maternal deaths are missed Presumably, the same is 
true m other countries Thus, it is difficult to develop accurate comparame 
statistics at regional, national, or intemaiional levels 

In the United States when a maternal death is identified, the information is 
fonvarded to a maternal mortality study «)mmittee Since the function of these 
committees is to identify problem areas in the causation of maternal deaths, 
the case is individually analyzed and categorized as to the cause of death, 
relationship to pregnancy, and the presence of avoidable factors 

Case Study Analysis of Mnfema! Deaths 

1. Nonobstetnc maternal death (for example, an airplane accident) 

2. Obstetric maternal death 

Direct Death resulting from obstetric complications of the pregnancy 
state, labor, or the puerpenom, and from mterventions, omissions, incorrect 
treatment or judgment of mienelated events resulting from any of the fore- 
going causes (for example, exsanguinatioo due to a ruptured uterus following 
oxytocin stimulation) 

fndtreci Death resulting from previously existing disease or a disease that 
developed during pregnancy, labor, or the puerpenum but which was ag- 
gravated by pregnancy (for example, diabetes mellitus) 

3. Pfcventabdity 

Nonpreventable 

Preventable 

4. Responsibility 

Physician 
Patient and family 
Community 

This approach allows the identification of various weaknesses in the health 
care delivery system The tabulated information is intended primarily as an 
educational tool It is hoped that it stimulates corrective action if this is in- 
dicated 

Table 16-1 shows the gross maternal mortality per 100,000 live births in 
the United Stales in 1975 The rate in the black population is three to four 
times as great as m the while population Cause specific rates are highest for 
the category “all other complications” (3 9 per 100,000 live births) Toxemia 
and sepsis each contributed 2 4 deaths per 100,000 live births Hemorrhage 
was the listed cause of death in 1 5 women per 100 000 live births Abortion 
and abortion related problems were responsible for 0 9 deaths per 100,000 live 
births 

In the United Stales maternal mortality has declined steadily since 1930 
The annual rate of decrease was relatively great until about 1950, when slowing 
occurred The downward trend has continued, however, so that in 1975, onl> 
403 women died as a result of pregnancy or its complications 

Dunng this same period (1930-1975) numerous social changes have oc- 
curred in addition to major developments m medical practice Some of these 
have undoubtedly influenced this decline in the death rale Direct causal rela- 
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lionshjps are djfficuU to establish For example, in the 1930s and 1940s a 
substantial decline m maternal deaths occurred despite the general unavail 
ability o! antibiotics and blood transfusions 
The following criteria should be used in judging whether observed rela- 
tionships are causally related (Susser) The time reJaiionship of the events 
must be correct, that is, one should follow the other closely, the association 
must be cons:sienl on replication, the specifiaiy and strength of the association 
should be consistent with a causal hypothesis, and a coherent explanation, in 
the light of current knowledge, should be possible 
Judged by these criteria, the establishment of maternal mortality review com- 
mittees, and the custom of delivering babies in well equipped and adequately- 
staltcd hospitals appears to be causally related to the decline m maternal mor- 
tality The roles of changes in age and parity in reducing mortality have also 
been shown Other social changes and medical mnovations have undoubtedly 
had similar beneficial effects 

1. The causes of the decline m maternal mortality in the United States (Figure 
16-1) must be carefully considered Caution must be used m extrapolating 
trends The persistence of deaths due to these causes may be due to “too 
little and too late” on the part of either health care provider or consumer 


FIG 16-1 Maternal deaths per 100000 live bulhs in the United Slates from 1930 
to 1975 



Maternal deaths per JOO 000 five btrths 
in the United Slates - J930 J975 
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Thc> indicate the need for continued education for patients, doctors, and 
nurses 

2. Preventable deaths have tradition^y been charged to deficiencies in one of 
three areas physician care, patient actions, and community resources In a 
given case, two or more factors may be interrelated Individual case analysis 
has been shown to be an effective means of determining this It is also an 
effective way of ensuring quality medical care It must continue 

The decline in the total number of deaths regionally as well as nationally 
suggests that regional pooling of data may be needed to establish a data base 
adequate for determination of cause-specific mortality Alternatively, the 
issuing of biennial or triennial reports instead of annual reports might be 
considered Either approach might prove to be more educationally effective 
because the increased numbers would allow a more valid statistical analysis 

3. Moreover, the maternal mortality review committees must begin to think m 
broader terms if they are to maintain educational effectiveness They must 
begin to function as perinatal study committees tn an effort to improve 
pregnancy outcome for the mother and also for the infant Accumulation 
and analysis of pertinent data by such study committees might be very 
helpful in the redesign of health-care delivery services to overcome de- 
ficiencies in the areas of patient participation and use of community resources 
Such a program would provide a continued means of quality control of 
obstetric practices, both as to mortality and morbidity 

4. In less well developed countries, and even m areas of the United States 
where services are unevenly distributed consideration should be given to 
restructuring the system of maternity care by the following steps 

A Establishment of peripheral maternal and child health centers closely 
linked with central hospital systems with rotating staff 

B. Screening for high risk pregnancies and appropriate referral 

C. Provision of efficient communication and transportation systems 

D. Use of mobile obstetric services 

5. As social changes continue to evolve, it is essential that we find ways to alter 
staffing and practice patterns to meet the expectations of the consumers At 
one level, this may involve the integration of the nurse midwife and other 
health care providers into full membership on the obstetric team At another 
level, It ma) require accommodation within the limits of safety, to the 
desires of patients for a family centered obstetric experience 
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Preventable Perinatal 
Mortality 

Timothy C. F. O’Connor 


There ts no way In which humaniry, patriotism or charity can be more 
laudably exerted or even a part of the public rei enue more usefully 
employed than by enabling mothers to bnng forth a healthy and hardy 

race of men 
—ff' Buchan IS03 


Perinatal mortality is best defined as any death occurring be- 
tween 20 weeks’ gestation and 28 days of age Usmg this 
definition the perinatal mortality rate for the United States m 
1975 was approximately 22/1000 live births Before prevem 
able perinatal mortality is discussed, it is oecessaiy to evalu- 
ate the importance of vanous causes of death Autopsies are 
not always performed on stiilbmhs, so the prense cause of 
death is not always known Even if an autopsy is performed, 
the Information that may be gathered from a macerated still 
bmb is smelly bmiied Indeed, no cause is apparent for ap- 
proximately 50^ of stillbirths Because of the paucity of 
information available on fetal deaths, siaijslicians tend to 
concentrate on neonatal and infant death rates In this group, 
autopsies are more likely to be performed, but a glance at 
Tables 17-1 and 17-2 will demonstrate (hat tivo of the more 
common causes of death are desenbed vaguely as “unspea- 
fied” or “unqualified ” Although the relative importance of 
the common causes of death seen at necropsy (Table 17-3), 
may have changed since this study was made, it is likely that 
the five factors listed are still the most common causes of pen 
natal mortality These file factors arc discussed here bnefly, 
along with the possibility of prevention of each of them 


PREAUTURTTY 

The prevention of prematurity as a major cause of pennatal 

mortally would be greatly enhanced by the following 

1. The doclopmen! of a consistently effiaent method of in- 
hibiting premature labor. None of the substances available 
now can be truly said to do so 

2. The development of a method of accelerating fetal long 
matuiitj. Steroid treatment prior to delivery appears to 
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TABLE 17-1 Infant Morlatlly by Selected Causes 

United Stales, 1975 

Cause ot death No71tW0 lies births 

Congenital anomalies 2.8 

Asphyxia of newborn unspecified 13 

Immaturity unqualified 14 

Influeiua end pneumonia 0 7 

Birth Injuries 0 6 

Certain gastrointestinal diseases 0 3 

Other diseases of early Infancy 5 4 

Atl other causes 3 6 

Total 161 

Total deaths under 28 days 11 8 

(Monthly Vital Statistics 24 (13) 9 1975) 


TABLE 17 2. Neonatal Deaths (Under 28 days) by Selected Causes State of Mlaiourf. 197S 


Cause ol death 

No 

V» ot total 

Rate/1000 live births 

Congenital anomalies 

130 

16 1 

1 90 

Asphyxia of newborn unspecified 

110 

136 

16 

Immaturity unqualified 

66 

62 

0 96 

Inlluanza and pneumonia 

11 

1 4 

016 

Birth Injuries 

42 

52 

06 

Certain gastroentestlaf diseases 

6 

1 0 

0 1 

Other diseases of early infancy 

371 

45 9 

54 

All other causes 

70 

87 

1 0 

Total 

808 

100 

116 


(Missouri Vital Statistics Missouri Center tor Health Statistics 1975 p45) 


TABLE 17 3 Main Findings at Necropsy 


Deaths 


Necropsy findings 

No 

% 

Intrapartum hypoxia and/or birth trauma 

566 

29 8 

Antepartum death with hypoxia or no lesion 

419 

20 95 

First week deaths with respiratory distress 

408 

20 4 

Congenital malformation 

221 

11 05 

Infection pulmonary and extrapulmonary 

Total perinatal deaths 

128 

2000 

63 


(Altwood Stewart 1968) 
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have much to recommend it, but it must be given 24-48 hours prior to de- 
livery, il is contraindicated m toxemia of pregnancy, and animal experiments 
suggest that it may have a deleterious effect on subsequent brain development 
(although the animal’s brain development differs from that of humans, and 
the doses of steroid used were much latger than those used in humans) 
Intensive care of small babies dunr^ labor and after delivery. Reports of very 
high mortality and a high incidence of mental handicap m surviving infants, 
together with gloomy prognostications that an increase m mental handicaps 
would result from efforts to increase survival rates, led to the development of 
an attitude of fatalism among obstetricians and pediatricians to the very snmll 
(<1500 g) infant (Lubchenco et nf ,1963, Holt, 1970) However, recent re- 
ports indicate that when these infants are cared for m pennatal centers, with 
aggressive management of intrapartum complications as well as intensne 
neonatal care, not only is the survival rale increased, but the incidence of 
mental handicap is not nearly as high as was feared (Rawlings et a\ .1971, 
Lubchenco et 01^1974) Thus, the time seems ripe for a review of this attitude 
of fatalism and its replacement with a resolve on the part of the obstetncian 
to ensure that these infants be delivered in optimum condition and m 
optimal surroundings This means delivery of these very small infants where 
neonatal intensive care is available, and the transfer of mother and fetus to a 
unit where such care is available, if necessary and possible It also entails 
momtormg these fetuses during labor with the more liberal use of cesarean 
section for fetal distress and malpresentations 


INTRAPARTUM HYPOXIA AND/OR BIRTH TRAUMA 

The widely used technique of fetal heart rate momtonng is designed to detect 
early evidence of intrapartum hypoxia, but monitoring cannot, alas, be said 
to have any significant impact on pennatal mortality (Renov, 1975, Goodlm, 
1977) The importance of using some other monjlonng technique (fetal scalp 
sampling) as well as fetal heart rale momtormg has already been stressed (see 
Cb 9, Intrapartum Emergencies), but it is conceivable that some quite dif- 
ferent method of momtonng may replace either or both of these 
Birth trauma usually follows precipitate or prolonged labor, breech delivery, 
or instrumental delivery Heroic efforts to achieve vaginal delivery at all costs 
have become relics of the past, and judicious acceleration of labor has virtually 
eliminated prolonged labor One of the common indications for mtdforceps 
delivery is the passage of an arbitrary penod of time in the second stage of 
labor. Recent evidence (Cohen, 1977) suggests that such intervention may not 
be necessary, provided diere is no evidence of fetal distress This study should 
make the obstetrician review the indications for midforceps delivery before 
performing a poterjually dangerous operation 


LATE FETAL DEATHS (CTILLBtRTHS) 

The fetal death rate has not continued to decrease at the same rate as Uie 
infant mortality rate in recent years (Fig 17-1; Table 17-4) The con- 
cept of selecUon of patients at high nsk for fetal loss by virtue of factors 
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FIG 17-1 A. The percentage of decrease la fetal deaths has been maintained in 
recent jears (Missouri State Board of Health, Vital Statistics Reports, 
1932-34 and 1937-48, U S Bureau of the Census, Mortality Staustics, 
1935—36, Missouri Division of HeaUh, Vital Statistics Reports, 1949- 
date, 1932-44 are recorded data, and 1945 to date resident) B. The 
decline m infant deaths continued up to 1975 (Missouri State Board of 
Health, Vital Statistics Reports, 1932—34 and 1937-48, US Bureau of 
the Census. Mortality Statistics, 1935-36. Musouri Division of Health, 
Vital Statistics Reports, 1949 to date 1932-44 are recorded data, and 
1945 to date resident ) 

Fetal death rales 1932-1975 

Rate (per 1,000 Ine births) j^^ie 
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TABLE t7 4 Fetal and Infant Death Trends. 1969-1975 


Year 

Fetal deatha/tOOQ 

(fttant deaths/tOOO 

Total 

White 

Nonwhlte 

Total 

White 

Nonwhfie 

t969 

13 2 

1^1 

196 

213 

186 

36 4 

W70 

138 

127 

198 

19 5 

170 

33 6 

1971 

125 

11 8 

162 

202 

186 

28 0 

1972 

121 

109 

182 

183 

162 

28 5 

1973 

11 8 

106 

178 

t77 

1SS 

271 

1974 

1Z2 

11 2 

173 

16 9 

150 

170 

1975 

11 5 

100 

193 

16 4 

145 

25 9 


(Missoun Oivision of Health Vital Statistics Reports resident data) 


such as maternal age, panty, medical disease, socioeconomic status, and past 
obstetric perforrsance, together with referral of such patients to perinatal cen- 
ters may be expected to prove useful in prc\cniing this group of pennafal 
deaths Unfortunately, most of the complicated schemes for selecting these high- 
risk pregnancies identify approximately 30% of the population as ‘ high nsk,” 
while only 6-10% of infanu actually need intensive care (Ryan and Butter- 
field, 1975) This imperfection in selection has prevented maij> obsiclncians 
from tefemog pownttal problem pregnancies 


CONGENITAL MALFORMATIONS 

Until the cause of a congenital malformation is known it cannot be prevented 
Amniocentesis and genetic counseling will be very helpful in many cases Many 
congenital malformations can be diagnosed m uiero and early diagnosis of 
some of these may suggest arrangements for delivery in a unit where pediatric 
surgery is immediately a\ ailable 


INFECTION 

An awareness on the part of the obstetncian of the significance of prolonged 
rupture of the membranes and prolonged labor is essential to the prevention 
of this group of deaths (see Ch 4, Life-Threatening Infections, and Ch 12, 
Emergencies in the Newborn) 

There is accumulating evident (hat neonatal intensive care units improve 
the outcome for sick infants (Gamer ei al , 1972) The nearer to such a unit 
the infant can be deliv'ered, the fewer problems with transfer that will ^rise 
However, the obstetncian is naturally reluctant to refer all hts ‘ high-nsk” pa- 
tients to an anonymous unit, but would be much happier if he could attend 
his patient in such a unit himself The solution appears to be open staffing for 
all such units 

The information that may be obtained from an autopsy performed by a 
skilled neonatal pathologist in the case of a sullbirth or neonatal death is often 
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very valuable, and such examinations should be performed, where possible, 
in an effort to highlight preventable causes of fetal and neonatal mortality 

As perinatal mortality continues to fall, obstetricians and pediatricians are 
concentrating more on neonatal morbidity — particularly long term morbidity — 
and Its relation to obsteinc and pediatnc practice Such statistics take many 
years to collect and continuous follow up of any infant delivered after a com- 
plicated pregnancj, labor, or delivery js essential for collection of these very 
important data 

As pointed out by Correy {1977), with changing trends m the practice of 
obstetrics prospective studies are necessary to evaluate the effects of these trends 
on pennatal mortality and morbidity For this reason the use of a simple, uni 
versally applicable Obstetnc Record should be encouraged internationally by 
the World Health Organization (WHO) An even more important initial 
step would be the standardization of definitions by WHO to ensure that 
accurate comparisons can be made from one country to another Until this 
IS done the use of pennatal mortality as an index of maternal and infant care 
IS grossly misleading 
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Appendix 


CESAREAN SECTION INSTRUMENTS 


9 sponge-boldmg (ring) forceps 
3 needle holders 

2 scalpel handles (Nos 4, 7, and 3) 
wiih fresh blades available 
2 Parker retractors 
2 small tissue forceps with teeth 
2 large tissue forceps with teeth 
2 small tissue forceps wthout teeth 
2 large tissue forceps without teeth 
2 small Deaver retractors 
2 large Deaver retractors 
2 small Richardson retractors 
2 large Richardson retracton 
I large uterine elevator 
1 straight suction tip 
1 tonsil suction tip 
1 obstetrical forceps (Elliot type) 

1 narrow malleable nbbon retractor 

1 wide malleable nbbon retractor 

2 single tooth tenaculum forceps 
2 double tooth tenaculum forceps 
2 small Babcock clamps 


2 large Babcock clamps 
4 medium sized straight Kocher clamps 
6 medium sized curved Kocher clamps 
4 heavy clamps 
12 towel clips 
6 small Allis tissue forceps 
4 large Allis tissue forceps 
6 Pean clamps 

6 medium curved Kelly clamps 
4 Moynihan clamps 
12 small curved hemostats 
12 small straight hemostats 
6Thomplcinson clamps 

1 De Lee retractor (left, nght, and 
middle blades) 

2 suture scissors 

2 curved Mayo scissors 
2 long pelvic scissors 
6 laparotomy packs with metal nngs 
attached 

2 basins wih saline for moistening 
packs & n ashing off gloves 


SUTURE MATOUALS 

3-0 cotton on a reel for lying small blood vessels 
2-0 cotton for fascial closure 

2 0 chromic catgut on an atraumatic needle for the penloncum 
I-O chroimcca^t on an Atrnloc jiecdJe Jw two Ja>er closure of the uterus 
Metal skm clips 


instruments for vaginae deuvery 

1 pair of obstetrical forceps 
4 towel clips 

2 tissue forceps with teeth 
4 Allis tissue forceps 

2 pairs of straight scissors 
6 small curved hemostats 

1 needle holder 

2 tubes of 1 0 chromic catgut with Atroloc needles 
2 tubes 2*0 chromic catgut with atraumatic needles 



1 straight needle 

2 nght angled vaginal retractors 

2 sponge holding (ring) forceps for inspection of the cervix 
2 uterine dressing forceps 
1 No 16 French rubber catheter 
1 unne collection bottle 

1 soft rubber bulb sjTinge for aspiration of the baby's oropharynx 
Version gloves need not be on the set but should be immediately available for 
manu^ removal of the placenta or internal version 


LINEN FOR VAGINAL DELIVERY 

I pair of leggings \\ ith retaining nngs 
8 towels 

1 rubber sheet for placement under the patient 

2 abdominal drapes 

3 gowns 
3 caps 

3 masks 

2 umbilical dressings with tapes or clips 
20 gauze squares 

2 tagged vaginal packs for supporting the uterus during perineal repair 
2 five yard gauze rolls 
6 pairs of rubber glos es 
2 penneal pads 

1 sterile sheet for the baby's table 

2 stenle blankets for the baby 


DRUGS AVAILABLE IN DELIVERY ROOM 

A For preparation of the penneum and catheterization, aqueous pHisohex or 
other suitable antiseptic solution should be available 
B Drugs 

Oxytocm (Pitocm) ampules 
Melhylergonovine maleate (Methergme) ampules 
Ergonovme maleate (Ergotrate) ampules 
Epinephrine (Adrenalin) 1 I 000 sol in ampules 
Atropine sulfate 

Dextrose 5^ in water 1,000 ml 
Isotonic saline 1,000 ml 
Dextran 500 ml 

Hypodermic syringe \nlh needles 
Procaine \^o solution 

Ether and a mask for administration by the open method 
Tnchlorethylene with a hand inhaler for self administration by the patient 
Fresh silver nitrate forbaby'sejes 

Naloxone (Narcan) adult and infant 
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index 


Abdomen 
examination of 

m diagnosis of placenta previa, 1S3 
in evaluation of hemorrhage in early 
pregnancy, 134 

pregnancy in, hemorrhage due to, 157- 
159 

trauma to, complicating pregnancy, 
392-393 

Abnormalities, fetal, intrapartum emer 
gencieadueto 249-252 

Abortion 

chemically induced, acute tubular necro- 
sis due to. 91 

complete, bemorrhage due to 152 
hemorrhage due to, 147-153 
mcomptcle, hemorrhage doc to, 152 
inevitable 

hemorrhage due to, 150, 152 
sonogram demonstrating, 141, 144 
infected, maoagetnent of, to prevent 
septic shock, 44-45 

missed 

hemorrhage due to, 153-153 
sonogram demonstrating, 140, 145 
septic, 66-67 
threatened 

hemorrhage due to. 150 
sonogram demonstrating, 142-143. 

146 

Abruptio placentae, 193-205 
classificanon of, 194-196 
complications of, 204-205 
cortica] necrosis due to. 91 
diagnosis of, 196, 197 
etiology of. 193 

hemorrhagic shock associated with 
management of, 34 
importance of, 193-194 
incidence of, 193 
management of, 196, 19&-203 
prognosis m 205 

Acceleration patterns of fetal heart rate, 
257, 260 

Accidents, cerebrovascular, maternal. 

obrtetne emergencies related to, 
36&-368 


Acid base balance m management of acute 
renal failure, 96-98 
Acidosis metabolic 
iR acute renal failure management of. 
96 

Ml septic shock, management of, 48-49 
Action line m partogram, 219, 222, 223 
Activated partial thromboplastin time to 
diagnosis of disseminated 
intravascular coagulation, 17-18 
Active phase m first stage of tabor, 219, 
220 

Adrenal disease complicating pregnancy. 
394 

Afibrinogenemia, 12 
Airway, adequate in management of 
septic shock 48 

Alcohol 

to decrease uterine contractibty m 
premature labor, 228 
for mbibititig oxytocin release u 
premature labor, 226-227 
Aldomet. 5ee AJphamethyIdopa 
Alert line in partograms 219,221-222 
Allergic phenomena m etiology of 

eclamptogentc toxemia, 108 
Alphametbyldopa for hypertensiOR com 
plicatmg acute renal failure 100 
Aluminum hydroxide gel for byperphos 
phatemia m acute renal failure, 
98 

Alupent to decrease uterine contractility in 
premature labor, 228 
Aminoglycosides, acute tubular necrosis 
due to,. 91 
Aminophjllme 

for asthma during delivery, 361 
for pulmonary edema during pregnancy, 
361 

for pulmonary embolism, 59 
Amnesia during labor, 327 
Amnesic, deSnitioo of. 325 
Amnfography m diagnosis m placenta 
previa. 186 
Axnniotic fluid 

drammg of, for unstable lie 243-244 
infusioo of, compJicatiRf abruptio 
pbeentae, 204 



Amniotic fluid (eonlinued) 
mecomum staining of, significance of. 
2S6 

Amniotic fluid embolism, shock associated 
with. 37-39 

Ammotic fluid infection sjTidrome, 77 
Atnniotomy for stimulation of labor in 
prolonged labor, 225 

Ami*ofericm B. acute tubular necrosis due 
to, 91 
Ampiclllin 

for acute pyelonephritis in pregnancy. 68 
for anaerobic infections, 83 
following appendectomy during preg* 
nancy. 376 

for disseminated gonococcal infection, 

84 

for gonorrhea in pregnancy, 83. 378 
for posipanum endometritis 80 
comphcatmg abruptio placentae, 205 
to ptc’itnt septic shock, in infected 
abortion, 45 

for pyelonephritis complicating 
pregnancy, 390 
for septic abortion, 67 
for septie shock, 49-50 
for vulvovaginal injuries. 393 
Anaerobic infections in obstetrics, 82-83 
Analgesia choice of, 327 
Analgesic, deflnitioa of, 325 
Ancillary ineihods in diagoosu of placenta 
previa;. 183-189 
Aneetine See Succinylcholine 
Anemia complicating acute renal failure. 
100 

Anencephaly, management of, 252 
Anesthesia, 325-358 
cardiac arrest due to, 53 
caudal, 339 

for cesarean section, 286-2SS 
choice of. 327-345 

conduction, major, 336-340 341,342, 
343 

epidural, 339, 344 
general. 34(^345 
local. 328-336. 337, 338. 339 
local infiltration, for cesarean section, 
330-336 

paracervical nerve block, 329-330 
pudenda] nerve block 
transvaginal, 329 
for vaginal delivery, 328-329 
spinal, 339. 344 

hypotension complicating. 350-351 
subarachnoid block, technique for, 338 


Anesthesja (continued) 
suggestions concerning, 326 
uterosacral nerve block. 329-330 
Anesthetic See ctso Anesthesia 
definition of, 325 
Anesthetic emergencies, 345-350 
cardiovascular, 350-356 
equipment for dealing with, 345-346 
prevention of, 356 

Angiotensin plasma concentrations of, in 
eclamptogemc toxemia, 112-114 
Antepartum infections, 66-67 
acute pyelonephritis as, 68-69 
caused by abortions, 66-67 
caused by intrauterine device, 67 
fetal, 71-77 
Antibiotics 

for infection m acute renal failure, 
98-99 

m management of septic shock, 49-50 
for postparvum 

mg abruptio placentae, 204-205 
for septic abonion, 67 
for septic pelvic thrombophlebitis, 82 
Anticoagulant antibody syndrome, 
circulating, 21-22 
contraindications to SS-59 
for deep venous thrombosis, 58-39 
Anticonvulsants in prevention of convul- 
sions in eclamptogemc toxemia, 
119-121 

Apgar score in neonatal assessment, 311 
Appendicitis complicating pregnancy. 
376-377 

Apresolinc See Hydralazine 
Aramine 5re Meiaramlnol 
Arteriography 

placental, in diagnosis of placenu 
previa, 186 

pulmonary, in diagnosis of pulmonary 
embolism 58 

Arterioles m microcirculation, 29 
Arteriovenous anastomoses m microcir- 
culation, 29 
Artery(ies) 

hypogastric. ligation of, technique for, 
35-36 

small in microcirculation, 29 
Arthntis-dermatitis syndrome, gonococcal, 
treatment of, 84 

Amfkial tupture of tnetnbrane for 
induction of labor, 272-273 
Aspiration 

of meconium, respiratory distress doe 
to. 314 
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Ajpirabon (continued} 
of vonutas &ssoci&le(l vitb gsoeral 
anestbesu, 60, 347-349 
Anessznenl for forceps delivery, 279 
Astbm 2 , zaaieraal, obstetric etnergeacies 
related to, 361-362 

Atonic postpartum bcmorrhaie, 293-298 
management of, 294-298 
prevention of, 293-294, 293 
Atony, ntenoe, retamed placenta due to. 
299 

Atresia 

choanal, respiratorydutressdse to, 315 
esophageal, v^ith tracheoesophageal 

fistula, mpiratory diWesa due to. 
314-315 

Alwpiae 

for pancreahtis complicating pregnancy. 
391 

with sodium thiopental for general 
anesthesia, 343 


Bactena! rafeetions of fetus. 77 

Bacterial shock, 39>S3 See also Septic 
shock 

Bactenuna, asymptotoatic, predisposing to 
acute pyelonephritis, 68 

Balance 

acid-base, u management of acute renal 
failure, 96-98 

electrolyte, u management of acute 
renal (aHore. 96-98 
water, in management of acute renal 
failure. 95 

Barbiturates in prevention of convulsions 
m cclamptogenic toxemu, (20 

Basal fetal heart rate, 257, 258 

Beat to-beat variation in fetal heart rate. 

Bed rest m prevention of convulsions m 
cclamptogenic toxemia, 119 

Belladonna tincture fw ulccratrve nslitts 
during pregnancy, 370 

Bicomuate utenis. pregnancy in. sonogram 
demonstrating. 143 

Bimanual examination of pelvis In evalus 
iwn of hemorrhage in early 
pregnancy, 135 

Biopsy, cone, of cervix during pregnancy, 
381-382 

Bird's modification of Kfalnutrom vaaitua 
extraelor, 282. 284 


Birth injunes, 315-320 
bony, 3I6-3I7 
nerve, 318 

perinatal mortality due to, prevention of, 
407 

soft tissue, 3 1 5-3 1 6 
visceral, 317 

SteeduLg. See also Hemorrhage 
abnormal, m disseminated ictravascular 
coagulation, 15 

obvious, disseminated intravascular 
coagulation with, management 
of. 19 

Blood 

coagulation of See CoagalatiOQ 
incompatible, transfusion cf. reaction to, 
373 

infusion of. in management of hemor- 
rhagic shock, 33-34 
peripheral, smear of. m diagnosis of 
dissemmated jstravascalar 
coagulation. 17 
repbeemeat of 

for hemorrhage m late pregnancy. 
179-180 

in management of septic shock, 48-49 
sampling of, fetal, 261-267 
transfusions of. la management of 
abmptio plaeenue. 198. 202 
volume of, nrrolating, and ca^odty of 
vascular bed, dispanty between, 
m shock, 26 

Blood chemistry studies m duigaosis of 
polmonary embolism, 56-58 

Blood pressure, measurement cf, in dug- 
oosis of cclamptogenic toxemia. 
117-U8 

Blood tests m evaluation of hemonhage 
m early prcgaaocy. I3S 

Bones 

buth mtunes of.. 3 (6-3 (7 
Jong fracture of, during buth process, 
317 

Brachial palsy due to birth process, 318, 

319 

Bradycardia, fetal, baseline. 257, 258 

Bram, lesions of, in ecbmptogenic 
toxemia. 1(6 

Brandi Andrews method for delivery of 
pbcenta, 294, 295 

Breech presentation. 229-238 

Bronchopneumon j. diffuse hemorrhagic 
in cclamptogenic toxemia, 116 

Brow presentation, 240, 24 ! 
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Bums maneuver for delivery of head in 
breech presentation, 230, 234, 
235-236 


Calcium chloride for cardiac arrest, 354 
Calcium gluconate for hyperkalemia in 
acute renal failure, 97 
Capacitance vessels, function of, in 
microcirculation, 29 
Capillaries in microcirculation, 29 
Caput succedaneum due to birth process, 
31S 

Carbocaine See Mepivacaine 
Carcinoma of cervix, 170 
Cardiac arrest 
anesthesia causing, 35I-3S5 
causes of, 53-54 
diagnosis of, 352-353 
management of, 353-335 
prevention of, 3S2 

Cardiae decompensation in hemorrhagic 
shock, 31-32 

Cardiae massage, external, technique of. 
333. 354 

Cardiac surgery complicating pregnancy, 
394 

Cardiac lamponade, 54 
complicating acute renal failure. 100 
Cardiogenic shock, 53-59 
Cardiovascular emergencies due to 
anesthesia, 3SO-356 
Cardiovascular system 
complications m. in acute renal failure. 

management of, 99-100 
depression of, due to local anesih'tics. 

management of, 356 
support of, m management of amniofic 
fluid embolism, 38-39 
Cascade theory of coagulation, 8-9 
Caudal anesthesia, 339 
Cedilanid 5ee Lanaioside C 
Cells, effects of endotoxin on, 4f-42 
Cellular hypoxia in shock. 26-27 
Central venous pressure in diagnosis of 
prcrenal failure, 92-93 
Cephalhematoma due to binh process, 
315. 316 

Cephalic version, external, for transverse 
he. 242 

Cephalondine, acute tubular necrosis due 
to. 91 


Ccphalosponns 
for anaerobic infections, 83 
for lobar pneumonia, 70 

Cephaloibin for acute pyelonephritis in 
pregnancy, 68 

Cerclage procedures for incompetent 

cervical 0 $, 382-383, 384-386, 
387. 388, 389 

Cerebral edema m eclamptogenic toxemia, 
116 

Cerebral hemorrhage prevention of, in 
eclamptogenic toxemia. 121 

Cerebrovascular accidents, maternal, 

obsietnc emergenaes related to. 
366-368 

Cervical os. incompetent, cerclage proce 

duresfor, 382-383.384-386 387. 
388 389 

Cervix 

carcinoma of, 170 
dilatation Of, in evaluation of labor. 
219-222 

lacerations of hemorrhage due to 
301-302 

operations on during pregnaecy, 381- 
383 

Cesarean section 285-290 
anesthetic for, 286-288 
Cor breech presentation indications for, 
229 

for brow presentation, 240 
complications of. 288 
m eclamptogenic toxemia, 12S 
for face presentation, indications for, 
239, 240 

incision for, choice of, 288 
indications for, 285-286 
instruments for, 411 
local infiltration technique for, 330, 336, 
337. 338, 339 

in management of abruptio placentae, 
202-203 

for placenta previa, 191. 192 
position for, 288 

previous, rupture of uterus due to, 208 
repeat 

effect of maternal pneumonia on, 70 
in prevention of rupture of uterus, 
210-211 

for transverse lie, 24 1 , 242-243 
types of, 286 

vaginal delivery following, 289 

Chloramphenicol 

for anaerobic infections, 83 
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Chloramphenicol {continued) 
following appcndtfclomy during 
pregnancy, 376 

for gonorrhea during pregnancy, 378 
forposiparlum endomciritis, 80 
complicating abruptio placentae, 205 
for septic abortion, 67 
for septic shock 49 
Chloromycetin Jee Chloramphenicol 
Cblorpromazine for septic shock, 44, 51 
Choanal atresia, respiratory distress due to, 
315 

CiVifffcijyyi'rfw cacnplKSi/itg pwgwi.Tcy; 391 
Chorioadenoma destruens, 163 
Chonoamnionitis 78-79 
prevention of, 45 
surgical treatment of, 53 
Choriocarcinoma, 163-165 
Chorionic gonadotropin 
deleelion of, jo cvaJuatJon of heiuor 
rhage in early pregnancy, 135- 
136, 137 

in evaluation of trophoblastic disease, 
166. 167-168 

Circulating anticoagulant antibody 
syndrome, 21-22 

Circulatory system, alterations in. during 
pregnancy, 25-26 

Clavicle, fracture of, during birth process, 
317 

Cleocin Set Clmdamycin 
Clindamycin 

for anaerobic infections, 83 
following appendectomy dunng preg 
nancy, 376 

for gonorrhea during pregnancy, 37$ 
for postpartum endometritis, 80 
complicating abruptio placentae, 205 
for septic abortion 67 
for vulvovaginal in;unes, 393 
Clot observation test in dia^tnosis of 
disseminated intravascular 
coagulation, 17 
Clotting. See also Coagulation 
Clotting time in diagnosis of dissenunated 
intravascular coagulation, 37 
Coagulation 
cascade theory of, 8-9 
changes in. m venous thrombosis, 54-55 
disorders of, in pregnancy, 7-24 
Circulating anticoagulant antibody 
syndrome as, 21-22 
dissemmaied intrav'ascular coagulation 
as, 12-20 


Coagulation, disorders of (continued) 
factor XI deficiency as 22 
idiopalbic thrombocytopenic purpura 
as, 20-21 

Von Willebrand s disease as, 21, 22 
disseminated intravascular, 12-20 See 
also Disseminated intravascular 
coagulation (DIC) 

intravascular, and fibrinolysis, shock due 
to 36-39 

problems of, in management of abruptio 
placentae 198-203 
process of, T-fC 
Coagulation factors 
abnormalities of, in diagnosis of dissem* 
mated intravascular coagulation, 
IS 

functions of 9-10 

Coagulation phase of thrombotic process, 
8-10 

Coagulation system changes m 
dunng normal labor, delivery, and 
puerpenum, 15 
dunng pregnancy, 15 
Coagulopathy 
consumpiion 12 

control of m management of amniotic 
fluid embolism 39 

Coccyx, fracture of, dunng delivery, 306 
Cold hypotensive phase of septic shock, 

42, 44, 46 

Colic renal, complicating pregnancy, 
39I3-39J 

Cofistm acute tubular necrosis due to. 91 
Colijjs ulcerative during pregnancy, 
management of, 369-370 
Colpotomy posterior, in evaluation of 

hemorrhage in early pregnancy, 
146 

Coma 

diabetic, management of, in obstetrics, 
3$4, 3$S 

hypoglycemic management of, in 
obstetrics, 364 

Compazine See Prochlorperazine 
Complete abortion, hemorrhage due to, 

152 

Conduction anesthesia, maior, 336-340, 
341,342, 343 

Cone biopsy of cervix dunng pregnancy. 
381-382 

Congenital infections. 320-322 
Congenital malformations pennaul mor- 
tality due to, prevtDiioo of, 409 
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Congenital pneumonia, respiratory distress 
due to. 315 

Congestive heart failure complicating acute 
renal failure, 59-100 

Consumption coagulopathy. 12 

Contractility of uterus, decreased, m 

inhibition of premature labor, 
227-228 

Contraction ring retained placenta due to, 
299 

Convulsions 

eclamptic management of, 125-127 
due to local snesdietics inaaaggiQcat of, 
355-356 

prevention of in care of mother with 

eclamptogenic toxemia, II5-I2I 

Convulsive fetal movement significance of, 
256 

Cortical necrosis, renal 
acute 

etiology of. 91 
mechanism of, 90 

complicating pregnancy, diagnosis of. 

94 

CorticMteroids 

to decrease uterine contractility to 
premature labor, 228 
intrasmmotic for induction of labor, 

274 

Coumadin See Warfarin 

Crisis 

sickle cell, management of during 
pregnancy, 162-363 
thyroid management of, during 
pregnancy 368 

Cryoprecipiiaie m management of Von 
Witlebraud's disease, 21 

Culdocentesis 
for ectopic pregnancy, 155 
in evaluation of hemorrhage in early 
pregnancy, 138. 147 

Culdoscopy 

for ectopic pregnancy, 386 
in evaluation of hemonhage in eat'y 
pregnancy, 146 

Cups, suction, for vacuum extractor, 282, 
283 

Curare 'With sodium thiopental for general 
anesthesia, 343 

Curettage 

dilatation and. for incomplete abortion, 
152 

for secondary postpartum hemorrhage, 
304-305 


Cystography in diagnosis of placenta 
previa, 186 


Deaths 

fetal, prevention of, 407-409 
maternal 

case study analysis of, 399-402 
definitions of, 398-399 
preventable, 397-403 
perinatal, preventable, 405-410 
Decadron See Dexameihasone 
Deca Durabolin 5ee Nandrolone 
decanoate 

Deceleration patterns of fetal heart rate, 
257, 260-264 

Decompensation, cardiac, in hemorrhagic 
shock. 31-32 

Defibrination syndrome, 12 
Degeneration red in leiomyoma com- 
plicating pregnancy. 391-392 
Delalutin See Hydroxyprogesterone 
Delivery 

by cesarean seeiion, 285-290 See also 
Cesarean section 

changes in coagulation system duriDg 15 
complicated by maternal diabetes, man 
agement of, 364, 366 
effect of maternal pneumonia on, 70 
forceps, 276-282 See otso Forceps, 
delivery using 

in management of abruptio placentae, 
203 

mcxle of. in eclamptogenic toxemia 125 
neonatal depression in prevention of. 
310 

of placenta 

Brandt Andrews method for, 294, 295 
manual method for 295,296 
premature 

wi'ttism t«t of infants danng, In 
prtveuling perinatal mortality 
due to prematurity, 407 
management of, 228-229 
of second twin, 246-247 
(iming of, in eclamptogenic toxemia, 125 
vacuum extractor for. 282-285 See oho 
Vacuum extractor 
vaginal See Vaginal delivery 
Delivery room, drugs available in, 412 
DemeroL See Meperidine 
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Dfpression 

cardiovascular, due to local anesthetics, 
management of, 356 
neonatal, 309-314 
etiologyof, 309, 310 
managemeni of, 310-313 
mild, treatment of, 311 
moderste, treatment of, 311 
prevention of, 309-310 
severe, treatment of, 3 1 1-313 
respiratory, complicating anesthesia, 
349-3S0 

due to toxicity to local anesthetics, 355 
Dexamethasone for septic shock, 50 
Dextran for septic shock, 44 
Diabetes melhtus, tnalemal, obstetric 

emergencies related to, 363-366 
Diabetic coma, management of, in 
obstetrics, 364, 365 

Dulf^/s 

for acute renal failure, 100-102 
pentoneal, versus hemodialysis for acute 
renal failure, 101-102 
Diaphragmatic hernia, respiratory distress 
due to, 314 
Diaaepam 

to decrease utenne contractility in 
premature bbor, 227 
for hyperexcitability due to local 
aoestheucs. 356 
fot inevitable abortion, 152 
m prevention of convulsions m eclamp- 
togeoic toxemia, 120 

Oiazoxide m prevention of cerebral hemor- 
rhage in eclamptogenic toxemia. 
121 

Die, 12-20 See also Disseminated intra 
vascular coagulation (DlC) 
Dickinson's method for controlling post- 
partum hemorrhage, 295, 297 
Dietary factors in etiology of eclampto- 
genic toxemia, ios 
Digitalization 

for pulmonary embolism, 59 
for septic shock, 51 
Digoxm 

for cardiorespiratory complications of 
eclamptic seizure. 136 
for tmlmonary edema 
in eclamptogenic toxemia, 122 
1ft pregnancy. 361 


Dilation of cervix in evaluation of labor, 
219-222 

Diphenoxylate hydrochloride 
to alleviate side effects of prostagUndms, 
153 

for utcerative colitis dunng pregnancy, 
370 

Diplococcus pneumoniae pneumonia, 70 
Disseminated intravascular coagulation 
<DIC). 12-20 
associated svjih 

abrupfio placentae, 200-201, 204 
amniotic fluid embolism, 38 
eclamptogenic toxemia. 111 
intrauterifte dead fetus syndrome, 
36-37 

complicating missed abortion, 152-153 

diagnosis of. 13-19 

without hemonhage. management of, 

incidence of, 13 
management of, 19-20 
obstetric conditions causing 13 
with obvious bleeding, management of, 

19 

pathophysiology of. 13-15 
m septic shock. 40 
shock due to, 36-39 
stimuli mutating 13 

Dioreiic phase of acute tubular tiecrosis, 

95 

Diuretics for edema in pregnancy, con- 
traindications to, 118 
Diverttcuhiu Meckel's, complicating 
pregnancy 377-378 
L-dopamme for septic shock, 51 
Drugs See also lndl\ Idual drugs 
available m delivery room 412 
vasomotor, for septic shock, 50-51 
Dysfunction endoenne, £n etiology of 
eclamptogenic toxemia, 108 

Dystocia 

prolonged labor and. 217-^26 Seealso 
Prolonged labor and dystocia 
shoulder, management of. 247^49 


Eclampsia 

in eclamptogenic toxemia, IQ7 


for septic shock, 51 gestational, 106 

Dilatation and curettage for incomplete management of, 125-127 

abonioa, 152 __ definition of. 106 



Eclamptogenic toxemia, 105-131 
classification of, 105-106 
etiology of, 108-109 
importance of, 108 
inciJence of, 107 
management of, 118-124 
care of fetus in, 122-124 
care of mother in, 1 19-122 
obstetric disposition of, 125 
pathogenesis of, 109-114, 115 
pathology of, 114-116 
ptevention and diagnosis of, 117-118 
Ectopic pregnancy 

complicating uterine pregnancy, 383, 386 
hemorrhage due to, 153-157 
post sterilization, 160 
Edema 

cerebral, m eclamptogenic toxemia, 116 
m diagnosis of eclamptogenic toxemia. 
118 

in eclamptogenic toxemia, 106 
gestational, defimtioTi of, 105 
pulmonary 

acute, maternal, obstetric emergencies 
related to, 360-361 
eomplicaUng eclamptogenic toxemia, 
management of, 122 
in eclamptogenic toxemia, 116 
of scalp due to birth process, 3 15 
Electrocardiogram in diagnosis of pul* 
monary embolism, 56 
Electrolyte balance in management of 
acute renal failure, 96-98 
Electrolyte imbalance, neurogenic shock 
caused by, 61 

Embolectomy, pulmonary, for pulmonary 
embolism, 59 
Embolism 

amniotic fluid, shock associated with, 
37-38 

pulmonary, diagnosis of, 55-58 
Emergency(iei) 

anesthetic, 345-350 See also Anesthetic 
emergencies 

mirapanum, 217-270 Seealsolntra- 
parium emergencies 
in newborn, 309-323 See also Neonate, 
emergencies in 
obstetric 

common. 1-6 

due to manipulations 271-291 
medical, 3S9-374 5re afro Medical 
emergencies in obstetrics 
surgical. 375-396 See also Surgical 
emergencies m obstetrics 


Emergency(ies) (conllnued) 

postpartiun. 293-308 See also Post- 
partum emergencies 
Endocrine dysfunction in etiology of 
eclamptogenic toxemia, 108 
Eiulotheliosis. renal glomerular, in eclamp- 
togenic toxemia, 114-115 
Endimielritis, postpartum. 79-80 
complicating abruptio placentae, 204- 
205 

Endotoxic shock, 39-53 See also Septic 
shock 
Ephedrine 

for cardiovascular depression due to 
local anesthetics 356 
for hypotension due to anesthesia, 350 
Epidural anesthesia, 339, 344 
for cesarean section, 286 
Epinephrine 

for asihma during delivery, 361 
for cardiac arrest, 354 
for paracervical block. 329 
Epsilon ammocaproic acid for abruptio 
placentae. 202 
Equipment 

for dealing with anesthetic emergencies, 
345-346 

for resuscitation of newborn, 311 
Erbs palsy due to birth process, 318, 319 
Ergonovine for evacuation of hydatidiform 
mole, 162 

Ergotrate See Ergonovine 
Erythromycin 

for disseminated gonococcal infection, 
84 

for gonorrhea in pregnancy, 83 
for lobar pneumonia, 70 
Esophageal atresia with tracheoesophageal 
fistula, respiratory distress due to, 
314-315 

Eihanol 

to decrease uterine contractility in 
premature labor, 228 
for inhibiting oxytocin release in 
premature labor, 226-227 
Ethanol gelatin lest in diagnosis of dissem- 
inated Intravascular coagulation, 
18 

Euglobulin lysis time in diagnosis of 
disseminated intravascular 
coagulation. 18 

Evacuation of hydatidiform mole. 162-163 
Examination 

abdominal, in diagnosis of placenta 
previa, 181 



hxammauon [commued) 
physical 5fe Physical examination 
a ray, in diagnosis 
of abdominal pregnancy, 158 
of placenta previa, 184-187 
of pulmonary embolism 56 
Exanthematous disease during pregnancy. 

management of, 371-372 
Exchange transfusion for sickle-eelt crisis 
during pregnancy, 363 
Exchange vessels, function of, m miero- 
circulation 29 

fxfracrnJiT, ra<mcmt ca ouaa^meaf of 
malpositions, 246 

Extractor, vacuum See Vacuum extractor 
Extrinsic pathway of coagulation. 9 


Face preseatai/oa, 233-240 

Facial palsy due to birth process, 3 IS, 319 

Factor Vin deficiency m Von Willehrand s 
disease, 21 

Factor XI deficiency, 22 

Factors, coagulation 
abnormalities of, m diagnosis of dmeta* 
mated intravascular coagulation 
18 

functions of, 9-10 

Fallopian tube, pregnancy in. hemorrhage 
due to, 154-157 

Falx cerebri, damage to. during birth 
process. 319 

Family physicians m United States, ^eo 
graphic distribution of, 4 

Feial activity determination lest for evalua 
tion of fetal reserve in eclampto- 
genic toxemia, 123 

Feta) reserve, evaluation of, in care of 

fetus m eclamptogemc toxemia, 
123-124 

Firftrpfiseenraf unit, cvafuation of, m care 
of fetus in eclamptogemc toxe- 
mia, 122, 123 

Fetus 

abnormalities of, intrapartum emer- 
gencies due to, 249-252 
blood sampling from. 264-267 
complications of, 265-267 
technique of. 265 , 266 
care of, in eclamptogemc toxemia, 122- 
124 

dead, intrauterine retention of, dissea- 
mated intravascular coagulation 
associated with. 36-37 


Fetus (eonilnueJ) 

death of, tale, prevention of. 407-409 
distress of 

as contraindications to stimulation of 
labor, 224 

as indication for forceps delivery, 
277-278 

inlrapartum emergencies due to 255- 
268 

grovtth of, evaluation of. m care of fetus 
in eclamptogemc toxemia, 122 
heart rate of 

abnormalif/es of, 2SS~2S4 
basal, 257, 258 
beat to-beat variations in, 2S7 
patterns of, abnormal, management 
of, 267-268 

periodic alterations of, 237, 2611-264 
infections of 
hactenal 77 
Viral, 71-77 

lunosof maturity of acceleration of, in 
preventing pcnnatal mortality 
due to prematurity 405 407 
movement of convulsive significance 
of 256 

pH values of, normal and abnonnal, 264 
Fibnn 

formaijon of, mechanism of, 10 
precipitation of, m eclampcogenic 
toxemia, 116 

Fibril) monomer detection of, tn diagnosis 
of disseminated intravascular 
coagulation 18-19 
Fibrinalion syndrome 12 
Fibrinogen 

for abruptio placentae, 202 
levels of 

determination of, m diagnosis of 
disseminated intravascular 
coagulation. 17 

effect of abruptio placentae on, 198- 
202 

precipitation of, in eclamptogemc 
toaemia, 116 
Fifcnnolysis 

and intravascular laMgulalion, shock due 
to, 36-39 
mechanism of, 10 
Fibrinolytic split products 
in dissemuiated intravascular coaguta 
tion. IS 

in fibrinolysis. 10-12 
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FibnnolyJic system, evaluation of, m 

disseminated intravascular coagu- 
lation, 18 

Fibrinous pericarditis complicating acute 
renal failure, 100 

Fistulas 

tracheoesophageal, esophageal atresia 
with, respiratory distress due to, 
314-315 

vesicovaginal management of, 305-306 
Fluids 

loss of, shock caused by, 36 
itplactmenl of 
for electrolyte Imbalance, 61 
in management of septic shock, 48-49 
Forceps 

delivery using 276-282 
indications for, 277-278 
in management of malpositions, 243 
technique of, 279-282 
types of. 278-279 
to vertex presentation, successful, 
essentials for, 278 

Piper for delivery of head m breech 
presentation, 230, 234 
rotation with 
for face presenuiion, 240 
in management of malpositions, 245 
Fraeture(s) 

of clavicle during birth process, 3 17 
of mcyx during deLvery, 306 
of long hones during birth process, 317 
of pelvis complicating pregnancy, 393- 
394 

of skull during birth process, 316 
of vertebrae during birth process, 316- 
317 

Furosemide 

for glomerulonephrius during pregnancy. 
371 

for oliguria in prerenal failure, 93 
for pulmonary edema 

complicating eelamptogenic toxemia, 
122 

during pregnancy. 361 


Gastrointestinal complications in acute 
renal failure management of, 

too 

General anesibesia, 340-345 
Gentamycsn 

acute tubular necrosis doe to, 9 1 


Genlamycm {continued) 
for miluenza pneumonia, 69 
for postpartum endometritis, 80 
complicating abruplio placentae. 205 
to prevent septic shock in infected 
abortion, 45 
for septic abortion, 67 
for septic shock, 49-50 
for vulvovaginal injuries, 393 
Gestational edema, definition of. 105 
Gestational hypertension, definition of. 
105-106 

Gestational proteinurus, definition of, 105 
Glomerular endotheliosis. renal, in 

eclamptogemc toxemia, 114-115 
Glofnemlonephntis during pregnancy, 
management of, 377 
Glucocorticoids 
for septic shock 40, 44, 50 
for ulcerative colitis during pregnancy, 
370 

Glucose for hyperkalemia m acute renal 
failure, 97 

Gonadotropin, chonome 
detection of, in evaluation of bemor- 
rbage in early pregnancy, 135> 
136. 137 

in evaluation of trophoblastic disease, 
166, 167.168 

Gonococcal ophthalmia, prevention of, 

84 321-322 

Gonococcal infection in neonate, 321-322 
Gonorrhea 

maternal, management of infants in, 
84-85 

m pregnancy, 83-85, 378 
Gram negative shock, 39-53 See olio 
Septic shock 

Group B hemolytic streptococcus, neonatal 
septicemia due to, 322 
Growth, fetal, evaluation of, in care of 
fetus in eclamptogemc toxemia, 
122 


Halothane for general anesthesia. 344-345 
Head, delivery of, m breech presentation, 
230. 234-237 

Heart 
disease of 

congemlal, respiratory distress due to, 
315 
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Heart 

niaeenial. obstelnc emergencies 
related In. 359-360 
failure of 
causes of. 53—54 

ongesme. complicating acute renal 

failure. 99-100 

fesions of, m eclamptogenic loxeima, 

116 , 
raleot teul See fetus, heart rate ol 

Hematomas 

pelvic, 302-304 
retroperitoneal 304 
vagmal, 303-304 
vulvar. 303 
Hemodtalysts versus 

for acute renal failure. lOi 
Hemodynamic changes of pregnancy, 
causes of. 25 

Hemodynamics m etiology oI eelampto- 
genic toxemia, 108 

Hemolytic streptococcus, ^ 

natal septiamia due to. 312 
Hemolytic transfusion reacuon, 373 

” eTr'Sfrpt.v.nt.on of. m eelamptogouc 
loxetna 121 

complicating cesarean section. 2«» 
dnseminated mttavascular coa^latioo 
With, tnanageaieni of, \y 
. . ...M.Tsr <>nafi!U 


OlSSeminaieM ****•- - 

with, tnanageaieni of, 19 
dismmmaled mlra.ascular “>6““'°" 
Without, management of, 19 
.. nrpraanCV. 133-175 


witnoui, 

m early pregnancy. 133-175 
abdominal pregnancy causing, 

157-159 

abortion causing 147-153 

cervical caranoina causing. 17 

eaopic pregnancy causing 15^1>^ 

isoimmunization following 1 
local lesions causing. 
ovarian pregnancy causing 
patient evaluation in 123-147 
culdocentesis m 138, 147 
examination in, 134-135 
laboratory tests in 135-136 
sonar m, 136, 138 139-146 
surreal procedures m, 146 
post sterilization ectopic pregnancy 
causmg. 160 

trophoblastic disease causing. 1^***^ 
intracranial, due to birth process. 318, 
320 

m late pregnancy. 177-216 

abruptio pbeentae causmg. 193-2i» 


Hrautthttg.. m to pmguancy (vuu'W) 
placenta previa causing, 181-19J 
?upiurc of marginal smus causmg. 205. 
207.208.209 

„pt„muf mints (=.otmg.M5-213 

treatment principle, 
vasaptevia causing 212 
maternal, effect of duration of labor on 
218 

from peptic ulcer complicating preg 
nancy, 390 . „ , 

pMpanum 293-305 See eto Post 
partum hemorrhage 
.ubatachnotd 

genc.e,reU.edto.3«-36S 

Hemorthagte duease of li=«boin, 322-323 
Hemotihagic shock. 30-36 

acute tubular nectosia due to. 91 
clmical picture of. 32 
comphcating abruptio ptacculac. 205 

managemeut of, 32-36 

Hepann 

for aeuu renal failnrc. 96 

37 

for deep venous thrombosis, 59 

mpmvLtton of postopeiattv. venous 
ihrombopblebim 58 

for septic pelvic ihiombopblcbtus. 

81-82 

Hero.“^'apf“^3“ reHtuatoty dutrev. 
due lo 318 

Herpcsstrusbumturt^li^"* 

Hetp-sv.rs'S.to«^”j“°““’ 

infecuon due to 322 

High forceps, uses of, 278 

„f,bruntio pbeentae. 196 

„e,ata”nufbemortha^mcarly 

pregnancy. 133-13 

.„u«sn.g=ocm»f“P'*'f^" 

Homans s®, tn d»g»«« of venous 

tbrembosrt « ^^jea 

Human reprtoetton, ma]oe 

Hydaiidifonn mole. 

„,mp.md=mo»s«“8 1« 
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Hydralazine 

for hypertension due to anesthesia, 351 
m prevention of cerebral hemorrhage to 
eclamptogenic toxemia, 121 
for pulmonary edema m eclamptogenic 
toxemia, 122 

flydrocephaly, management of, 249-252 
Hydrocortisone 

for asthma during delivery. 361 
for ulcerative colitis during pregnancy, 
370 

Hydroxyprogesterone following appendec- 
tomy during pregnancy, 377 
Hyoscme hydrobromide for amnesu of 
labor, 327 

Hypcrcoagulabihty m pregnancy, 14-15 
Hyperkalemia m acute renal failure, 
management of, 96-98 
Hyperphosphatemia in acute renal failure 
management of, 98 
Kyperstat See Diazoxide 
Hypertension 
anesthesia causing 351 
complicating acute renal failure. lOO 
in eclamptogenic toxemia 106-107 
gestational, definition of 105-106 
Hypertensive disease, chronic, delinitioa 
of, 106 

Hypoftbnnogcaemia, 12 
nssocntedviithabrupiio placentae. 198- 
200 

Hypogastric arteries ligation of, technique 
for. 35-36 

Hypoglycemic coma, management of, la 
obstetrics, 364 

Hyponatremia in acute renal failure, 
management of, 98 

Hypoparathyroid tetany dunng pregnancy. 

management of. 369 
Hypotension 

anesthesia causing, 350-351 
complicating conduction anesthesia. 337 
In septic shock. 42 44 
If! shock, 26 
spinal 60 

Hypotension syndrome, supine, 36 
Hypovolemia, oliguna due to, in prerenal 
failure. 92-93 
Hypovolemic shock, 28-39 
fluid loss causing. 36 
hemorrhagic 30-36 fee afro Hemor 
rhagic shock 

intravascular coagulaUon and fibnnolysis 
causing 36-39 


Hypoxia 

cellular, in shock, 26-27 
intrapartum perinatal mortality due to, 
prevention of, 407 
Hysterectomy 

for evacuation of hydatidiform mole, 
163 

for ruptured uterus, 21 1 
for septic shock, 51-52 
for severe chorioamniotitis, 79 
Hysterotomy for evacuation of hydatidi- 
form mole, 163 


Idiopathic thiombocytopenic purpura, 
20-21 

Imbalance, electrolyte, neurogenic shock 
caused by 61 

Incision for cesarean section, choice of, 
288 

Incomplete abortion hemorrhage due to, 
152 

Induction of labor, 271-274 
for cborioamnionilis, 79 
in eclamptogenic toxemia, 125 
indications for, 271-272 
10 intrauterine dead fetus syndrome. 37 
methods of. 272-274 
selection of patients for, 272 
for unstable lie 243-244 
Inevitable abortion 
hemorrhage due to 150,152 
sonogram demonstrating 141,144 
Infant See Neonate(s) 

Infarction 

myocardial, diagnosis of. 54 
pulmonary, 54-59 
diagnosis of, 54-58 
Infections 

in acute renal failure, management of, 
98-99 

anaerobic, in obstetrics. 82-83 
antepartum 66-77 See also Antepartum 
infections 

complicating cesarean section, 288 

congenital 320-322 

feul 

bacterial, 77 
m pregnancy. 71-77 
viral 71-77 
gonococcal 

maternal management of infants in. 
84-85 
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Infections, ggio coxa l (contmunf) 
o<roa2tiJ. 321-322 

herpesvitm fwjmtrta, dunng pregaaocy, 
74-77 

intrapartnza. 78-79 
life ihrcatentag, 65-87 
nuternaU effect of duration of labor on, 
218 

p*nnaial mortality due to. prcvenijon of, 
409-4JO 

posfpanum, 79-85 Seeelto Posrparrum 
infections 

Infiltration, local, for cesarean section, 
technique for, 33a-336. 337. 

338, 339 

Influenza pnemaoma 69-70 

Infusion 
amniouc fluid 

complicating abnptio placentae 204 
shock associated with, 37-39 
in maoaeement of hemorrliagic shock, 
33-34 

In;uries 

btnh, 315-320 Set ctso Birth injunes 
topehic girdle, 306 
to oriaary tract, 305-306 

Instmmeats 

for Cesarean section, 4U 
for vaginal delivery, 412 

InsBha for hyperkalemia m acute renal 
failure, 97 

Insulin shock, aanagement of, in 
obstetrics. 354 

Inttsuoes, obstruaion of, comphcatme 
pregnancy, 385-387 

Jntmmniotic corticosteroids for leducuon 
of labor, 274 

Intracranial hemorrhage due to birth 
process, 3 18, 320 

Intrapartum emergencies, 217-270 
fetal abnormalities as, 249-252 
fetal distress as, 255-268 
malpositions as, 244-246 
malprescntations as, 229-244 See clso 
Malpreseniations 
multiple pregnancy as, 245-247 
premature labor as, 225-229 
prolapse of cord as, 233-255 
prolonged labor and dystocia as, 217- 
225 See also Prolonged labor 
and dystocia 

shoulder dystocia as 247-249 

Injrapnduin hypoxia, perinatal mortality 
doc to, prevention of, 407 

Intrapartum mfections, 78-79 


IriTauicnce dead fetus ssmireme, 36-37 
lauarerme derree. is'epartca sepss 
caused by. €7 

Intravascular coa eolation, d-sseaisated, 
12-20 See also VsssiCLBaiid 
iniras-asciffar eoagulation (DfC) 
Inttas-ascular co3guU^lOt^f^brlnol5■s3. 12- 
20 5eec?*»Dasenna2tedzntra- 
vascular ccaculation (DIC) 
Intrinsic pathway of eoagnlatKSs, 9 
Insersira of utenis, £&,51 
irreversible septic shock. 46 
Isw henna 

placental in eclamp*ogeci». toieaa, 
IIG-III 

uteroplacental, m cwlampiogtcic 
toienia. 113-114 
Isoimmunization to early pregnanes 
hemorrhage, 160 

Isoprolerenol for vptic shock 44 51 
Isotopic localization m duenosn of 
placenta presia, 187-188 
Isouuprme hydrochlonde to decrease 

uterine contractOity tn premature 
Ubor. 227 

Isuprel See Isoproterenol 


Kanamycm acute tubular aecrosis due 
to 91 

Kayexabte See PolystyTene sulfonate 
resiti 

kidney (s) 

effects of septic shock on 44 
emergencies related to cotnplfcating 
pregnancy, 390-391 

failure of 89-103 See flfK> Renal failure 
lesions of. m eclaznptogenic loxmia, 
II4-1I5 

Kielland forceps, rotation with, for face 
presentation 240 

Mumpke’s paralysis due to birth process, 
318 


Labor 

care of patient during m eclampiogenic 
toxemia. 125 

effect of maternal pneumonia on. 70 
induction of, 271-274 See also 



Labor (continued) 

management of, in multiple pregnancy, 
246-247 

neonatal depression in, prevention of, 

310 

normal, changes m coagulation system 
dunng 15 

premature, 226-229 See aho Premature 
labor 

prolonged, and dystocia, 217-225 See 

also Prolonged labor and dystocia 
rupture of uterus during, 207 
second stage of, prolonged, as indication 
for forceps delivery, 277 
stimulation of, contramdications to, 224 
Lrboratory tests in evaluation of heoior 
rbage in early pregnancy, 

13S-136 

Lacerations 

cervical, hemorrhage due to, 301-302 
penneal hemorrhage due to 300 
vaginal hemorrhage due to. 301 
Lanatoside C 

for eardiorespiralory complications of 
eclamptic seizure, 126 
for pulmonary edema during pregnancy, 
361 

for pulmonary embolism, 59 
(or septic shock, 51 

Laparoscopy in evaluation of hemorrhage 
iR early pregnancy, 146 
Laparotomy 

for abdominal trauma, 392 
in diagnosis of abdominal pregnancy, 
157-158 

for ectopic pregnancy. 386 
in evaluation of hemorrhage m early 
pregnancy, 146 
for rupture of uterus, 212 
for septic pelvic thrombophlebitis, 82 
Laryngospasm complicating anesthesia, 

347 

lasiz 5ee Furosemide 

Latent phase in first stage of labor, 219, 

220 

Lecithin/sphmgomyelm (L/S) ratio in 
evaluation of fetal maturity in 
eclampiogenic toxemia, 124 
Leiomyoma, red degeneration in. com 
pIicatiDg pregnancy, 391-392 
Lidocaine 

for low spinal anesthesia. 339 
for paracervical block, 329 
for ventricular fibnllation. 355 


Lie 

obLque. 240-243 
transverse, 240-243 
external cephalic version for, 276 
unstable, 243-244 
Life threatening mfections, 65-87 
Ligation 

of bypogasuic arteries, technique for, 
35-36 

of pelvic veins for septic pelvic thrombo- 
phlebitis, 82 

Lincomycin for lobar pneumonia, 70 
Linen for vaginal delivery, 412 
Liver, lesions of, in eclamptogenic toxemia, 
115-116 

Lobar pneumonia in pregnancy, manage- 
ment of, 70 

Local anesthesia, 328-336, 337, 338, 339 
Local anesthetic, toxicity to, 355-356 
Local infiltration technique for cesarean 
section. 330-336, 337, 338, 339 
Localtzaiion. isotopic in diagnosis of 
placenta previa, 187-188 
Lomotil See Diphenoxylate hydrochloride 
Ldvset t maneuver for delivery of shout 
ders iR breech presentation. 330, 
231-233 
Low foreeps 

delivery using procedure for 280 
uses of. 278 

Low spinal anesthetic, 339, 344 
Lowenberg’s sign in diagnosis of venous 
thrombosis. 56 

L/S ratio In evaluation of fetal matunty 
m eclamptogenic toxemia, 124 

Lungs 

effects of septic shock on, 41 
fetal, matunty of, acceleration of, in 
preventing perinatal mortality 
due to prematunty, 405, 407 
lesions of, in eclamptogenic toxemia. 116 
Lupus eryth'matosus, systemic, dunng 

pregnancy, management of. 370- 
371 


Magnesium sulfate 

m prevention of convulsions m eclamp- 
togenic toxemia, 1 19-120 
for pulmonary edema in eclamptogenic 
toxemia, 122 
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Sfalformations, eongenjta!. perinatal mor- 
tality due to prevention of, 409 
Walmsjrdm vacuum extractor, 282, 283, 
284 

Malpositions 244-246 
Malpresentations, 229-244 
breech presentation as, 229-238 
brow presentation as. 240, 241 
as contraindications to stimulation of 
labor, 224 

face presentation as. 238-240 
oblique lie as, 240-243 
transverse lie as, 240-243 
unstable lie, 243-244 
Afanipulative obstetrics, emergencies 
associated with 271-291 
Mannitol for oliguria m prerenal failure. 

93 

Manual rotation in management of 
malpositions 245 

Marginal sinus, rupture of, 205, 206 207 
208. 209 

Massage, cardiac, external, technique of. 
353, 354 

Maternal care in eclamptogenic toxemia, 
119-122 
Maternal deaths 
case study analysis of, 399-402 
definitions of. 398-399 
preventable. 397-403 
Maternal distress as indication for forceps 
delivery, 278 

Maturicyof fetal lungs, accelereticn of, 

in preventing pennata! mortality 
due to prematurity, 405. 407 
Maunceau Smellie Veil technique for 
delivery of head in breech 
presentation, 234, 237 
Meclel s diverticulitis complicating preg 
nancy, J77-92J 

Meconium aspiration, respiratory distress 
due to, 314 

Meconium staining of amniotie fluid, 
significance of, 256 

Medical emergencies in obsietncs, 359-374 
acme pulmonary edema as 360-361 
asthma as. 361-362 
cerebrovascular accidents as, 366-368 
diabetes mellitus as 363-366 
exanlhenutous diseases as. 371-372 
glomerulonephritis as, 371 
heart diseases as. 359-360 
incompatible blood transfusion reaction 
as, 373 


Medical emergencies la obstetrics [con- 
tinued) 

parathyroid dysfunction as 368-369 
poliomyelitis as, 372-373 
sickle cell disease as, 362-363 
systemic lupus erythematosus as, 370- 
371 

thyrotoxicosis as, 368 
ulcerative cohtn as 369-370 
Medical indications for induction of labor, 
271 

Membranes 
infiammation of, 78-79 
rapture of 

artificial for induction of labor, 272- 
273 

neonatal infection following. 71-77 
for vaginal delivery in abruptio 
pheentse 203 
Meperidine 

for analgesia during labor, 327 
for cholecystitis complicating pregnancy, 
391 

for inevitable abortion, IS2 
tor pancreatitis complicalmg pregnancy, 
391 

Mephyien Sre Viiamin K 
Mepivacame for paracervical bioeb, 329 
Metabolic acidosis 
m acute renal failure management 
of, 96 

m septic shock management of, 48-49 
Metaraminoi 
for cardiac arrest, 354 
for pulmonary embolism, 59 
for septic shock, 51 
Melhergme See Methylergonovme 
Mcthyldopa for glomerulonephritis during 
pregnancy, 371 

for evacuation of bydatidiform mole, 

162 

following evacuation of uterus for 
inevitable abomon, 152 
prior to D & C for incomplete abortion, 
152 

Methylpredmsolone sodium succinate for 
septic shock. 50 
Microcircubtion 

effect of bemorrbagic shock on, 30-3 1 
perfusion of tissues by, 28-30 
Mhlforceps 

delivery using, procedure for, 281-282 
uses of, 278 



Missed abortion 
hemorrhage due to. 152-155 
sonogram dem^islrating, 140, 145 
Mole, hydatfdiform, 161-163 
sonogram demonstrating, 140 
Montloring of patient 
in management of septic shock, 46-47 
in trophoblastic disease, 165-168 
Morphine 

to decrease uterine contractility m 
premature labor, 227 
in prevention of convulsions in eclamp- 
togenw tosemia, 111 
for pulmonary edema 
m eclampiogenic tosemia, 122 
m pregnancy, 361 
for pulmonary embolism, 59 
for sickle-cell crisis during pregnancy. 
362 

Mortality 

infant 

e^eci of duration of labor on, 218 
m United Slates, geographic distnba* 
tion of, 4 

maternal, preventable, 397-403 
perinatal preventable, 405-410 
Multiple pregnancy. 246-247 
Muscle relauftts, use of, unh general 
anesthesia 345 

Ntyocardal depressant factor, Iiberauon of, 
in septic shock, 42, 43 
Nf yocardiat infarction, diagnosis of. 54 


Naloxone 

to counteract narcotics in mother. 327 

for neonatal depression due to narcotics, 
313, 327 

Nandrolone decanoate for acute renal 
failure, 96 

Narcan Sre Naloxone 

Necrosis 

acute, pituitary, complicating abrupiio 
placentae. 205 

renal cortical See Cortical necrosis, 
renal 

renal tubular. See Tubular neerosis, 
renal 

Nembutal See Sodium pentobarbital 

Neonatal period, immediate, respiratory 
disltess TO. 314-315 


Neonate(s) 

assessment of, in management of 

neonatal depression, 31I-3I3 
born to mothers with gonococcal tn/ec- 
tion. management ol. 84-85 
care of, m maternal diabetes, 366 
depression of, 309-314 Seealso Depres 
sion, neonatal 
emergencies in, 309-323 
birth miunes as, 315-320 Seealso 
Birth injuries 

congenital infections as, 320-322 
dtpression as, 509-314 Seealso 
Depression, neonatal 
hemorrhagic disease as. 332-323 
respiratory distress as, 314-315 
infection m, due to maternal gonorrhea 
prevention of, S4-85 
mortality of 

effect of duration of labor on, 2 1 8 
in United State* geographic distribu- 
tion of, 4 

Nerve birth injuries, 318 
Nerve block 
caudal, 339 
epidural, 339, 344 
paracervical, 329-330 
pudendal 
transvagmal, 329 
for vaginal delivery, 328-329 
spinal, 339, 344 

subarachnoid, technique for. 338 
utttosacral, 329-530 
Neurogenic shock, 60-61 
Newborn 5ee Neonate(s) 

Nitrous oxide for general anesthesia, 342- 
343 

Novocaine ,5ee Procaine 
Nuiniion 

m management of acute renal failurt, 
95-96 

to ptevenuoa of eclatnptogenic toxemia, 
117 


Oblique he, 240-243 
Obstetric condition* causing disseminated 
intravascular coagulation, 13 
Obstetric emergencies, common, 1-6 
Obstetnc paralysis, maternal, 306-307 
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Obstetrician gynecotogists m United States, 
geographic distribution of, 5 
Obstetrics 

anaerobic infections in 82-83 
manipulative, emergencies associated 
With. 271-29) 

medical emergencies in, 359-374 See 
also Medical emergencies in 
obstetrics 

surgical emergencies in, 375-396 Jee 
also Surgical emergencies in 
obstetrics 
Obstruction 

intestinal complicating pregnancy, 386- 
387 

by longue pharyngeal relaxatton with, 
complicatinganesthesia 346-347 
Occipitopostenor position, persistent, 
management of, 245-246 
Oliguria in diagnosis of renal failure, 

92-93 

Oliguric phase of acute tubular necrosis, 

9S 

Ophthalmia neonatorum prevention of, 

84. 32J-322 

Opium tincture for ulcerative colitis during 
pregnancy, 370 
Outlet forceps, uses of. 278 
Ovarian preg nancy, heoiorrhage due to, 
159-)60 

Ovaries tumors of, complicating preg 
nancy, 378 

Oxacillin for influenza pneumonia, 69 
Oxygen 

for abniptio placentae, 202 
for pulmonaryedema in eclamptogcnic 
toxemia, 122 

for vagina delivery m placenta previa. 
191-192 

Oxytocin 

decreased response to, m inhibition of 
premature labor, 226-227 
for evacuation of hydatidiform mole, 

162 

following evacuation of uterus for 
inevitable abortion, 152 
for induclton of labor, 273-274 
In unstable lie, 244 

in management of infected abortion to 
prevent septic shocb, 45 
prior to D & C for incomplete abortion, 
152 

rupture of uterus due to. 207 
for stimulation of labor m prolonged 
labor. 225 


Oxytocin (continued) 
for vaginal delivery m abruptio 
placentae, 203 

Oxytocin challenge test hr evaluation of 
feta) reserve in ecJampjogenic 
toxemia 123-124 


Palsy 

brachial, due to birth process, 318, 319 
Erb s due to birth process, 318. 319 
facia! due to birth process, 318, 319 
Pancreatitis complicating pregnancy, 391 
Paracervical nerve block, 329-330 
Paralysis 

Klumpke s due to birth process, 318 
matcmal obstetric 306-307 
Parathyroid dysfunction maternal obstet 
ric emergencies related to, 368- 
369 

Partial thromboplastin time, activated, in 
diagnosis of disseminated intra 
vascular coagulation 17-18 
Panograms m evaluation of labor, 219-223 
Pathophysiology of disseminated mira- 
vascular coagulation 13-15 
Pediatricians in United States, geographic 
distribution of, 5 
Pelvic girdle injuries to, 306 
Pelvic hematomas, 302-304 
Pelvic inflammatory disease, acute, com 
plicating pregnancy 378 
Pelvic ihrombophlebilis. septic 81-82 
Pelvic veins, ligation of, for septic pelvic 
thrombophlebitis 82 

Pelvis 

examination of, m evaluation of bemor* 
rhage in early pregnancy. 135 
fractures of compficaling pregnancy, 
393-394 

trauma to, ccmphcalag pregnancy, 393 
Penicillin 

for anaerobic infections 83 

for disseminated gonococcal infection, 

84 

for gonorrhea In pregnancy, 83 
for lobar pneumonia 70 
to prevent septic shock in infected 
abortion, 44-45 
for septic shock, 49-50 
IVntobarbital for analgesia during labor, 
327 
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Peplic ulcer complicating pregnancy, 388, 
390 

Perforation of peptic ulcer complicating 
pregnancy, 388, 390 

Pericardiocentesis for cardiac tamponade 
complicating acute renal failure, 
100 

Peticardius. fibrinous, complicating scute 
renal failure. 100 

Perinatal mortality, preventable, 403-410 
Perineum, lacerations of, hemorrhage due 
to 300 

Peripheral blood smear in diagnosis of 
disseminated intravascular 
coagulation. 17 

Peritoneal dialysis versus hemodialysis for 
acute renal failure, 101-102 
pH fetal, normal and abnormal values for, 
264 

Pharyngeal relaxation with obstruction by 
tongue complicating anesthesia, 
346-347 

Phenergan See Promethazine 
Phenoxybenzamine for septic shock, 44 
Ph)sical examination 
in diagnosis 

of obdommal pregnancy 138 
of abruplio placentae. 196 197 
of rupture of uterus, 209-2 10 
in evaluaiion of hemorrhage in early 
pregnancy, 134-135 
in management of septic shock. 45-46 
Physicians, family, in United States, 
geographic distribution of 4 
Piper forceps for delivery of head in breech 
presentation. 230, 234 
Pitocin See Oxytocin 
Pituitary necrosis, acute, complicating 
abruptio placentae, 205 

Placenta 

abruption of, 193-203 See also 
Abniptio placentae 
delivery of 

Brandt Andrews method for, 294 295 
manual method for, 295. 296 
function of, evaluation of, in care of 

fetus in cclamptogenic toxemia, 
122-123 

ischemia of. in cclamptogenic toxemia 
110-Mt 

lesions of, in cclamptogenic toxemia, 

116 

morbid adherence of, 299 
partial separation of, sonogram demon- 
strating. 145 


Placenta (continued) 
premature separation of, 193-203 See 
clso Abruptio placentae 
retained, without bleeding, 299 
Placenta accreta, definition of, 299 
Placenta increta, definition of, 299 
Placenta percreta, definition of, 299 
Placenta previa, I81-I93 
diagnosu of, 183-189 
emergency tamponade for. 179 
etiology of, 183 
incidence of, 183 
management of, 189, 191-192 
prtignosis of. 192-193 
Placental arteriography tn diagnosis of 
placenta previa, 186 
Placental concept of cclamptogenic 
toxemia, 109 
Placentography 

direct m diagnosis of placenta previa, 
184 

indirect, in diagnosis of placenta previa. 
185-186, 187 

ultrasonic in diagnosis of placenta 
prtvia 189, J90 

Plasma protamine paraeoagulation test m 
diagnosis of disseminated intra 
vascular cosgulation. 18-19 
Plasma volume expansion of. in manage 
ment of eelamplogenic toxemia, 
121 

PUsmin in fibrinolysis. 10 
Platelet counts in diagnosis of disseminated 
iniravascubr coagulation, 17 
Platelet phase of thrombotic process 8 
Pneumonia 

congenital respiratory distress due to. 
315 

diplococcus pneumoniae 70 
influenza, 69-70 

lobar in pregnancy, management of, 70 
maternal, m pregnancy, 69-70 
Varicella Zoster 70 

Pneumothorax respiratory distress due to, 
314 

Poliomyelitis during pregnancy manage 
ment of 372-373 

Polystyrene sulfonate resin for hyper 

katemia in acute renal faQure, 98 
Poniocaine Jee Tetracaine 
Posterior culpotomy in evaluation of hem- 
orrhage tn early pregnancy, 146 
Postpartum emergencies, 293-308 
maternal obstetric paralysis as, 306-307 
pelvic girdle injuries as. 306 
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Postpartum emergencies (cont/nuej) 
pnmary postpartum hemorrhage jj, 
293-304 

secondary postpartum hemorrh^gg as, 
304-305 

unnary tract injuries as, 305-305 
Postpartum endometritis, 79-80 
complicating abruptio placentae, 204- 
205 

Postpartum hemorrhage 
atonic, 293-298 

con^ohcatiit^ abniotiojilacentae,^^ 
pnmary, 293-304 
secondary, 304-305 
traumatic, 299-301 
Postpartum infections, 79-85 
anaerobic, 82-83 
endometntts as, 79-80 
septic pelvic thrombophlebitis aj, 8i_^2 
Postpartum period, unmediaie, nepnatal 
depression in, prevention ©f, 3 Jo 
Posirenal failure complicating pregnancy 
90 

diagnosis of, 93-94 

PosHtenlaation ectopic pregnancies, }50 
Potassium excess in acute renal failure, 
management of, 96 

Prednisone for acute lupus erythematosus 
dunng pregnancy, 37fr-37i 
Preeclampsia 

(n eclamptogeoic toxemia 107 
gestational, 106 
superimposed defintion of, 106 
Preeclampsia-eclampsia, 105-131 See also 
Eclamptogenic toxemia 
Pregnancy 

abdominal, hemorrhage due to, 157-139 
acute pyelonephritis in, 68-69 
appendectomy dunng, 376-377 
in bicomuate uterus, sonogram demon 
ASsfAng; 

circubtory system, alterations during. 
25-26 

clotting disorders In, 7-24 
coagulation system changes durmg, }5 
early. hemonhage In, 133-175 S/ealto 
Hemorrhage m early pregnancy 

ectopic 

complicating utenne pregnancy, 383, 
386 

hemorrhage due to 153-157 
post sterilization. 160 
fetal infections In, 71-77 
gonorrhea, 82-85 


Pregnancy (continued) 
hemodynamic changes dunng, causes of, 
25 

herpesvirus hominis infection dunng, 
74-77 

hypercoagulability in, 14-15 
late, hemorrhage m, 177-216 See also 
Hemorrhage m late pregnancy 
maternal, pneumonia in, 69-70 
muliiple, 246-247 

neonatal depression in, prevention of, 
309 

ovarian, hemorrhage due to, 159-160 
renal failure complicating, 89-103 See 
also Renal failure, acute, com 
plicating pregnancy 
rubella exposure m, 371-372 
lesis for, jn evaluation of hemorrhage in 
early pregnancy, 135-136, 137 
toseiaiajof 105-131 5/e o/xo Eclamp- 
toecnic toxemia 
traomauc injunes in, 392-394 
uterine rupture dunng 207 
Premature delivery 
intensive care of infants durmg, ta 

preventing perinatal morality due 
to prematurity, 407 
management of, 228-229 
Premature labor 226-229 
inhibition of 
methods of 226-229 
in preventing perinatal mortality due 
to prematurity, 405 
selection of patients for, 226 
intensive care of infants dunng in 

preventing perinatal mortality 
due to prematurity, 407 
Prematurity, perinatal mortality due to, 
of. 4G7 

Prerenal failure complicating pregnancy, 

89 

diagnosis of, 92-93 
etiology of, 90 
Presentation 
breech. 229-238 
brow, 240. 241 
face. 238-240 

vertex, forceps delivery m, successful, 
essentials for. 278 
Prevention of septic shock. 44-45 
PfObanihehne bromide for pancreatitis 
coroplicauag pregnancy, 39 1 



Pro-banthtne See Probanthelme bromide 
Probenecid 

for disseminated gonoccotfal infection, 

84 

for gononhea in pregnancy. 8^ 
Procainamide for veniriculaf fibrillation, 
354-355 

Procaine 

ior 3oca\ inW^raiion ior cesarean 
330-336, 337. 338, 339 
for low spinal anesthesia, 339 
for pudendal nerve bloel:, 328. 329 
Prochlorperazine to alleviate side effects of 
prostaglandin! 153 

Prolapse of cord management of, 253-255 
Prolongation of second stage of labor as 
indication for forceps delivery. 
277 

Prolonged labor and dystocia, 217-225 
background of, 219-224 
stimulation of labor for 
contraindications to, 22^ 
procedures for, 224-225 
Promethazine for analgesia during labor, 
327 

Prostaglandins 

in eclamptogenie toxemia. 112-113 
for evacuation of uterus lO missed 
abortion, 153 
for induction of labor, 274 
release of, decreased, in inbibition c4 
premature labor, 227 
Protamine sulfate precipitation test m 

diagnosis of disseminated intra 
vascular coagulation, 1 8 
Proteinuria 

in diagnosis of eclamptogenie toxemia, 

1 19-122 

in eclamptogenic toxemia, 107 
gestational definition of, 105 
Prothrombin time, Quick, m dagnosis of 
disseminated intravascular 
coagulation. |7 

Pubis, symphysis rupture of during 
delivery, 306 
Pudendal nerve block 
transvaginal, 329 
for vaginal delivery, 328-329 
Puerpenum. changes in coagulation system 
during, 15 

Pulmonary anenography in dugnosis of 
pulmonary embolism. 58 


Pulmonary edema 

acute, maternal, obstetric emergencies 
related to, 360-361 
complicating eclamptogenic toxemia 
management of, 122 
in eclamptogenic toxemia, 1 16 
Pulmonary embolism, diagnosis of, 55-58 
Pulmonary thromboembolism 54-59 
diagnosis of, 55-58 
management of. 58-59 
pathogenesis of 54-55 
prevention of 58-59 

Pulmonary wedge pressure in management 
of septic shock, 46, 48 
Pump vacuum for vacuum extractor, 283, 
284 

Purpura, idiopathic Ihrombocyiopenie, 
20-21 
Pyelonephritis 
acute in pregnancy, 68-69 
complicating pregnancy, 390 
management of 45 


Quick prothrombin time in diagnosis of 
disseminated intravascular 
coagulation 17 


Recovery phase of acute tubular necrosA 
95 

Red degeneration in leiomyoma com 
plicating pregnancy. 391-392 
Rclaxants muscle, use of with general 
anesthesia 345 

Relaxation, pharyngeal with obstruction 
by tongue complicating 
anesthesia 346-347 
Renal colic complicating pregnancy, 
390-391 

Renal emergencies complicaimg preg 
nancy, 390-391 
Renal failure 
acute 

complicating abruptio placentae, 205 
complicating pregnancy. 89-103 
basic management of. 95-100 
diagnosis of, 92-94 
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Renal failure, acute, compljcaung preg- 
nancy (continued) 
dialysis for, 100-102 
etiology ot. 90 
pathophysiology of, 94 
prevention of, 91-92 
classihcaiion of, 89-90 
Renm plasma concentrations of, in 

eclamptogenic toxemia, 112-114 
Reproduction, human major social 
changes in. 2 

Reserpine for septic shock. 44 
Resene, fetal, evaluation of, in care of 
fetus in eclamptogenic toxemia. 
123-124 

Resistance vessels, function of. m micro- 
circulation 29 

Respiratory depression complicating 
anesthesia, 349-3S0 

Respiratory distress in immediate neonatal 
period, 314-315 

Respiratory distress syndrome, 314 
Respiratory problems acute, due to 
anesthesia. 34&-3S0 
Retroperitoneal hematoma, 304 
Ring contraction, retained placenta due to. 
299 

Ritodnne hydrochloride to decrease uterine 
contractility in premature labor, 
228 

Ritter procedure for incompetent cervuc. 
388-369 

Roentgenogram*. See X ray examinations 
Roll-Over test in diagnosis of ecbmpiogenic 
toxemia. 117-118 

RmaCion 

forceps 

for face presentation, 240 

m management of malpositions, 245 
manual 

for face presentation, 240 

m management of malpositions. 245 
Rotation forcejw, uses of, 278 
Rubella, exposure to in pregnancy, 37J- 
372 

Rupture 

of marginal sinus. 205, 206, 207, 208, 

209 

of membranes 

ftrtjfictal for mdoction of fabor, 272- 
273 

neonatal mfection following, 71—77 
of symphysis pubis during delivery, 306 
of uterus. 205-213 

complicating abruptio placentae. 204 


Sjcroantcrior position, right, external 
cephahe serswn lor, 27S-276 
Scalp, edema of, due to birth process, 315 
Scapuloanfcnor position, left, external 
cephalic version for, 276 
ScoPofamine for amnesia of labor, 327 
Sedatives m prevention of convulsions in 
cclamptogenic toxemia, 119-121 

Scifores 

due to local anesthetics, rnanaEenT*nt of, 
355-356 

eClampllc, management of, 126-127 
prevention of, in care of mother with 
eclamptogenic toxemia 1J9-121 
SepSis See Infections 
Septic abortion, 66-67 
Septic peluc thrombophlebitis, 81-82 
Septic shock 39-53 

^Ijjjusal. asoeiatA n£> 44,- SI 
history of. 45 

itsedical management of 47-51 
ipomtonng patient m 46-47 
pathophysiology of 40-44 
physical examination m managemest of, 
45-46 

prevention of 44-45 
surgical treatment of. 51-53 
Sheehan s syndrome complicating abrvpUo 
placentae. 205 

Shifodkar Barter opersiion for mcompeieat 
cervix, 384-386,387 
Shock. 25-64 
cardiogenic. 53-59 
cfassihcation of. 27-28 
definition of, 26-27 
cndoioxic, 39-53 See aho Septic shock 
fluid loss, 36 

hemorrhagic, 30-36 See eha Hemor- 
rhagic shock 

hypovolemic 28-39 See also 
Hypovolemic shock 
Micidence of, 27 

iissufm. management of, in obciemcs, 

364 

jpiravasnilar coagulation and fibnnolysis 
causing, 36-39 
neurogenic. 60-61 
septic. 39-53 See also Septic shock 
Shock lung syndrome, 41 
Shoxtlder dys'ona, macagwnent of, 247- 
249 

Shoulders, delivery of, in breech presecta 
non. 230, 231-233 


ISDEX 433 



Shunt vesjets, function of, m raicrocir- 
culatlon, 29 

Sicl1e-c«ll disease, maternal, obstetnc 

emergencies related to, 362-363 
SiUer nitrate solution in prevention of 
gonococcal ophthalmia, 84 
Sinus, marginal, rupture of, 205, 206, 207, 
208, 209 

Skull, fractures of, during birth process, 

316 

Sodium, deficiency of prerenal failure 
caused by, 90 

Sodium amobarbital for eclamptic seizure, 
126 

Sodium bicarbonate 
m correction of electrolyte imbaUttce, 

61 

for metabolic acidosis 
in acute renal failure, 96-97 
in septic shock, 48-49 
Sodium chlonde isotonic for electrolyte 
imbalance, 61 

Sodium pentobarbital for hyperezcitabihcy 
due to local anesthetics, 355-356 
Sodium thiopental for general anesthesia, 
343-344 

Soft tissue birth inpiries, 315-316 
Solu Medrol Set Metbylprednisoloee 
sodium succinate 

Sonar 

in diagnosis of abdominal pregnancy, 
158, 159 

m evaluation of hemorrhage in early 
pregnancy, 136. 138, 139-146 
placentography using, in diagnosis of 
placenta presia, 189, 190 
Spectmomycin for gonorrhea in pregnancy. 
84 

Speculum examination of pelvis in evalua* 
tion of hemorrhage m early 
pregnancy, 135 

Sphincters, precapillary, m microcircula- 
tion, 29 
Spina! anesthesia 
for cesarean section, 286 
hypotension complicating, 350-351 
low, 339. 344 
Spinal hypotension, 60 
Staphylococcus dumping test m diagnosis 
of disseminated intravascular 
coagulation 18 

Steroids 

for acceleration of feta] lung maturity, 
405, 407 

for septic shock, 44 


Stillbirths, prevention of. 407-409 
Stimulation 

of labor for prolonged labor 
contraindications to. 224 
procedures for, 224-225 
due to toxicity to local anesthetics, 355 
Stimuli initiating disseminated Intravas- 
cular coagulation, 13 
Slones, ureteral, complicating pregnancy, 
390-391 

Streptococcus, group B hemoI}tic, neonatal 
septicemia due to, 322 
Streptomycin, acute tubular necrosis due 
to, 91 

Stress reaction in etiology of eclamptogenic 
toxemia, 108 

Subarachnoid block, technique for, 338 
Subarachnoid hemorrhage, maternal, 

obstetric emergencies related to, 
367-368 

Succmylcholine with sodium thiopental 
for general anesthesia. 344 
Suction cups for vacuum extractor, 282, 

283 

Superimposed eclampsia, definition of, 106 
Superimposed preeelampsia, delvution of, 
106 

Supine hypotensive syndrome, 36 
Surgery in management of hemorrhagic 
shock, 35-36 

Surgical emergencies m obstetrics 
acute pelvic inflammatory disease as, 378 
for adrenal disease, 394 
a^^ndiciiis as, 376-377 
cardiac. 394 

cervical operations as 381-383,384- 
386. 387, 388, 389 
diolecysiitis as, 391 
ectopic pregnancy as, 383, 386 
intestinal obstruction as, 386-387 
Meckel’s diverticulitis as, 377-378 
ovarian tumors as 378-381 
pancreatitises 391 
peptic ulcer as, 388, 390 
red degeneration in leiomyoma as, 391- 
392 

renal 390-391 

traumatic injunes as, 392-394 
Surgical procedures in evaluation of 

hemorrhage in early pregnancy, 
146 

Suture materials, 411 
Symphysis pubis, rupture of, during 
delivery, 306 
Syphilis, congenital, 321 
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Systemic lupus erytbeinatosus during 

pteenancy, management of, 370- 
371 


Tachycardia, fetal, baseline, 257 
Tamponade, cardiac, 54 
Temperature in evaluation of septic shocic, 
45-46 

Tentorium eerebelli, damage to, during 
birth process, 315 

Tetany, hypoparathjToid, during preg- 
nancy, managemeni of, 369 
Tetracaine 

for low spinal anestheia, 339 
for subarachnoid block, 338 
Tetracycline for disseminated gonococcal 
infection, 84 

Thermography in diagnosis of placenta 
previa, 187 

Thorazine See Chlorpromazirte 
Threatened abortion 
hemorrhage due to, 150 
sonogram dereonstratisg, 142-143, 

146 

Thrombin tune m diagnosis of disseminated 
intravascular coagulation, 18 
Thrombocytopenic purpura, idiopathic, 
20-21 

Thromboembolism, pulmonary, 54-59 See 
aJso Pulmonary thromboetn 
bolism 

Thrombolysis, 10-12 
Thrombc^hlebitis, septic pelvic, 81-82 
surgical treatment of, 52-53 
Thromboptastic substances, entrance of. 

Into circulation in dusemlnated 
{nlravascujar coagulation, I3-(4 
Thromboplastin time, partial, activated, in 
diagnosis of dissemiuated intra- 
vascular coagulation, 17-18 
Ihrombotic process, 7-10 
Thyroid crisis, management of, during 
pregnancy, 368 

Thyrotoxicosis, maternal obstetric emer- 
gencies related to, 368 
Timing of delivery m eclamptogenlc 
losemla. 125 

Tongue, obstruction by, pharyngeal relaxa- 
tion with, complicating anes- 
thesia, 346-347 


TORCH infections of fetus, 71 
Torsion for ovarian tumors during preg- 
nancy, diagnosis and management 
of. 379-381 

Toxemia, eclamptogencc. 105-131 See also 
Ectamptogenic toxemia 
Toxic manifestations m etiology of 
eclamptogeruc toxemia, 108 
Toxicity to local anesthetic, 355-356 
Tracheoesophageal fistula, esophageal 

atresia w ith, respiratory distress 
due to, 3 14-3 15 

Tlraclion in forceps delivery, technique for, 
279, 282 

Traction device for vacuum extractor, 282, 
283, 284 
Transfusion 

exchange, for sickle-cell crisis during 
pregnancy, 363 

of incompatible blood reaction to, 373 
m management of abruptio placentae, 
198, 202 

Transvagina) pudendal nerve block, 329 
Transverse lie, 240-243 
externa] cephalic version for, 276 
Trauma 

abdominal, compbeating pregnancy, 
352-393 

birth, perinatal mortality due to, 
prevenuon of, 407 
pelvic, complicating pregnancy, 393 
Trophoblastic disease, 160-169 
patient raonilonag in, 165-168 
treatment and prognosis in, 168-165 
Tubal pregnancy, heffiorrhage dne to, 
154-157 

Tubular necrosis, renal, acute 
etiology of, 91 
mechanism of, 90 
phases Of, 95 

Tumors, ovarian, complicating pregnancy, 
378-381 

Twin second, dehvery of, 246-247 


Ulcer, peptic, complicating pregnancy, 388, 
390 

Ulcerative colitis during pregnancy, 
management of, 369-370 
Ultrasonic placentography in diagnosis of 
placenta previa. 169, 190 
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Ultrasound 

m diagnosis of abdominal pregnancy, 
158, 159 

in evaluation of hemorrhage in early 
pregnancy, 136, 138, 139-146 
Umbilical cord prolapse of, managemenl 
of, 253-255 
Unstable lie 243-244 
Ureteral stones complicating pregnancy, 
390-391 

Urinary tract injuries to 305-306 
Uterine stretch reflex m etiology of 
eclamptogenic toxemia, 108 
Uteroplacental ischemia in eclamptogenic 
toxemia 113-114 
Uterosacral nerve btoeV., 329-330 
Uterus 

atony of, retained placenta due to, 299 
bicornuate pregnancy in sonogram 
demonstrating 143 

bimanual compression of, 295-296. 297 
contractility of, decreased, in inhibition 
of premature labor 227-228 
displacement of, left, method of, 338, 
343 

evacuation of 
for inevitable abortion, 152 
in missed abortion, 153 
gravid 

intrauterine device in antepartum 
sepsis caused by, 67 
rupture of, surgical mangement 
of, 35-36 
inversion of, 60-61 
packing of, 296, 298 
rupture of, 205-213 
cause of 206 
classiflcaiion of 207-208 
complicating abruptio placentae. 204 
diagnosis of, 208-210 
incidence of, 206 
management of 211-213 
prevention of, 210-21 1 


Vacuum extraction In management of 
malpositions, 246 
Vacuum extractor, 282-285 
advantages and disadvantages of, 285 
indications for, 283 
technique for. 283, 285 


Vacuum pump for vacuum extractor, 283, 
284 

Vagina 

hematoma of, 303-304 
lacerations of, hemorrhage due to, 301 
Vaginal delivery 

for breech presentation, technique of, 
230-238 

following cesarean section, 289-290 
instruments for, 411,412 
linen for, 412 

in management of abruptio placentae, 
202. 203 

paracervical nerve block for, 329-330 
pudendal nerve block for, 328-329 
transvagmal, 329 

uterosacral nerve block for, 329-330 
Valium See Diazepam 
Varicella Zoster pneumonia, 70 
Vasa previa 212 213-214 
Vascular bed, capacity of, and circulating 
blood volume, disparity between, 
in shock, 26 

Vascular phase of thrombotic process, 7-8 
Vasoconstriction in pathogenesis of 
eclamptogenic toxemia 112 
Vasodilan See Isoxsuprine hydrochloride 
Vasodilators for septic shock, 44, 51 
Vasomotion. function of, in mieroeireu* 
lalion 29-30 

Vasomotor drugs for septic shock, 50-51 
Vasopressors for septic shock, 51 
Vasospasm, selective, In septic shock, 40 
Veins 

m microcirculation, 29 
pelvic, ligation of, for septic pelvic 
thrombophlebitis, 82 

Ventilation In management of hemorrhagic 
shock, 32-33 

Ventousc See Vacuum extractor 
Venules in microcirculation, 29 
Venion 
external 
cephalic 

technique for, 275-276 
for transverse lie, 242 
dangers of, 275 
indications for, 274 
safety and success of, criteria for, 275 
for induction of labor, 274-276 
Vertebrae, fractures of, during birth 
process, 316-317 

Vertex presentation, forceps delivery m 
successful, essentials for. 378 
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Vestcovas’n^l />stu]a5. manaseinent of. 
305-306 

Vessels 

capacitance, function of. in microcir- 
culation, 29 

exchange, function of, in microcircula 
tioo, 29 

resistance, function of. jn microcircula- 
lion. 29 

shunt, {unclion of, m microctrculatton. 
29 

Viral infections of fetus, 71-77 
Visceral birth injuries 317 
Vital signs in evaluation of hemorrhage In 
early pregnancy, 134 
Vitamin Kj for hemorrhagic disease of 
newborn, 323 
Vomitus, aspiration of 
assoctaied with general anesthesia, 60 
caenplccstengaftesihena, 347-149 
Von Willefarand s disease, 21, 22 
Vulva, hematoma of, 303 


Vulvovaginal injuries complicating prcg- 
nancy, 393 


Warfarin for pulmonary embolism. 59 
Warm hypotensive phase of septic shock, 
42. 46 

Water balance m management of acute 
renal failure, 95 

Wurm procedure for incompetent cervix, 
388 


X ray examination m diagnosis 
of abdominal pregnancy, 158 
a( pfaofnfa pnrvra. tS4-t8? 
of pulmonary embolism, 56 
Xylocaine See Lidocaine 
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